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NOTES BY THE EDITOR 

ON THE 

PKOGEESS OF SCIENCE FOB THE TEAR 1856. 



The Tenth Meeting of the American Association for the Promotion 
of Science was held at Albany, commencing Angust 20th, Prof. Hall 
in the chair. The meeting was by far the largest which has thus far 
been held, and the citizens of Albany, both in their public and private 
capacity, received the members with a most generous hospitality. 
The session continued until the 28th, when it adjourned to meet on 
the 12th of August, 1867, at Montreal, in compliance with an invita- 
tion from the City Council and Natural History Society of that city. 
The officers appointed for the ensuing year are Prof. J. W. Bailey of 
West Point, President ; Prof. A. Caswell of Providence, Vice-Presi- 
dent; Prof. John Le Conte of South Carolina, General Secretary; 
and Prof. J. Levering of Cambridge, was continued as Permanent 
Secretary. 

The whole number of Papers contributed was one hundred and six- 
teen : 65 in the section of Mathematics, Physics, and Chemistry ; 44 
in the section of Natural History ; and 7 in Ethnology. 

In addition to the usual sessions of the Association there were two 
exercises of extraordinary character, and indeed of extraordinary^ inte- 
rest for the country. On the 27th, the inauguration of the State Geo- 
logical Hall took place. Addresses were made by Profs. Agassiz, 
Hitchcock, Dewey, Henry, and others. A merited tribute was paid to 
the memory of the late Dr. T. Eomeyn Beck of Albany, and resolu- 
tions of respect to his memory were passed by silently rising. 

On the following day (Thursday) there was the inauguration of the 
Dudley Observatory, when the Hon. Edward Everett delivered to an 
audience of five thousand, an oration of great power, admirably adapted 
to the occasion. 

The following resolutions were passed by the Association : — 
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Raising th« salary of the PermaDent Seoretaxy from |800 to 
$500. 

That a Oommittee he appomted to memorialize the Legislatare 
of Ohio to oause a complete geological survey of that state to be 
made. 

That foreign learned sodetlee be invited to attend the meetings of 
the Assoeiation. 

Some steps were also taken for obtaining the protection of the Na- 
tional Gk>vemment, as well as of the Steto government of Oalifomia, for 
the gigantic specimens of trees, WashmgUmia giganUea^ which exist 
in the above named state. It is feared that, nnless some measares are 
token, these most wonderfhl spedmens of vegetoble growth will be 
soon sacrificed by the cupidity of private individuals. 

Notwithstanding the nnnsoally large attendance, and the nnmber of 
Papers presented, the meeting of the American Association for 1856 
was not eminently sncoessfid, so fur as the progress of science and the 
promotion of good feeling among the members was concerned. Of the 
great minority of the piq>ers presented, comparatively few contained 
any reaUy new contributions to science. Many, when examined criti- 
cally, will be found to contain little else than a repetition of facts and 
theories which have been before published in the proceedings of the 
Association and of other societies. It may be very pleasant and agree- 
able for some individuals to discourse popular science by the hour to 
popular audiences ; to indulge in fulsome adulations of one another ; 
for one to designate the other as a second Kepler, and for another to 
rise in his place and *^ thank God that such men as Profs. X., T., and 
Z. existed." These occurrences may be well enough in a mutual 
admiration sodety, but do not properly belong to the proceedings of 
an American Association assembled for the discussion of abstract 
science. 

The subject of the alterations of the Constitution, postponed from a 
previous meeting, was brought up and discussed, with much feeling 
and division of sentiment. The disagreement which existed in relation 
to these matters, was augmented by the non-familiarity on the pari; of 
the Chair with parliamentary laws and usages. 

The constitutional question was, however, settled at this meeting, 
and it is to be hoped that no ftirther difficulty will originate fh>m this 
source. 

There is much of .truth in the following comments on the transac- 
tions of the Albany Meeting, as expressed by one of the leading New 
York Journals. '^ The undue prominence given by the Association to 
papers of no practical utility whatever characterized the meeting. 
The great mass of the papers presented were ponderable in quan- 
tity, but imponderable in quality. No papers were read on new dis- 
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ooreries in cben^stry relating to its appfieatiions to tiie arts ; none on 
any of the great manofM^nring interests of onr oonntry, which require 
so much real science to conduct and carry on ; none on dvil or mecha- 
nical engineering; none on practical mining; none on shipbuilding; 
none on any of the nsefiil arts whatever/' 

The twentynsixtii Aimnal Heeting of the British Association was 
held at Oheltenham in Angnst, 1866, Dr. Danbeny in the Oholr. The 
attendance was not large, bnt the papers presented were m(»e practi- 
cal and valnable than nsnal. The meeting for 1857 was aj^ointed to 
be *held at Dublin, Dr. Lloyd, d Trinity Oollege, DaUin, bebig the 
President elect 

The following were among the reeohitions adopted by the Associa- 
tion, which we pnbHsh as indicatiTe of Hie proposed fields of sdentifio 
research to be occnpied : 

That Plrof. Ba<^man and Prof. Yoelcker be requested to continue 
their researches into the eflects of external agents on the growth of 
plants. 

That a Deputation be named to wait upon her Mi^esty's Secretary 
for Foreign Affairs, to urge the dedrableness of sending out an Annual 
Expedition to the Kiger, at the period of the riring of the waters of 
that river (which has been proved to be the most healthy season), as 
proposed by Dr. Baikie, supported by the Boyal Geographical So- 
ciety, and advocated by persons deeply interested in establishing a 
regular commercial intercourse with the inhabitants of that porti<m 
of Africa. 

That a memorial be presented to the Admiralty, praying for the 
complete publication, in a minute form, of the results oi the trials of 
Her Mt^esty^s steamships. 

That Mr. Rennie be requested to prosecute his experiments on the 
velooiiy of the screw propeller. 

That the Earl of Hkrrowby, and other gentlemen, be requested to 
continue their efforts for amending the patent system of England, 
so that the ftmds arising may be available to the reward of meritorious 
inventors. 

That Mr. Henderson, and others, be requested to connder the best 
mode of improving the system of measurement for tonnage of ships, 
and the estimation of the power of steam engines. 

Mr. Fairbaim was requested to complete his report on boiler explo- 
sions ; Mr. Thompson, his report on the measurement of water by 
weir boards ; and those two gentlemen to concur in experiments on 
the frictiou of disks In water, and on oentrifhigal pumps. 

A donation of $100 was voted to Madame Ida Pfeiffer to aid ha 
proposed exploration of Madagascar. 

In the Geological section an exciting debate occurred between PlraC 
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H. D. Bogers, <^ Boston, Mass., and Sir B. I. Mnrohison, tiie laliUr 
olaiining and upholding the priority of oertain English geological 
nomendature, a point that was manfully and stoutly opposed by 
Prof. R. 

The Institute of France held its Annual Meeting on the 14th of 
August, at Paris, under the presidenoy of M. Berenger, President of 
the Academy of Moral and Political Sciences. What is called the 
Institute, consists of five great Academies of France — ^Fran^aise, Fine 
Arts, Sciences, Inscriptions et Belles Lettres, and Moral and Political 
Sciences — which during the year meet apart, and pursue their respec- 
tive walks with little or no communication with another. The annual 
meeting of these learned bodies united is generally an affiuir of great 
interest, and this year it was not less so than usual. M. Berenger, as 
President, delivered a long harangue, in which he touched on a multi- 
plicity of subjects, literary, scientific, economic, governmental, &o. 
Amongst other things, he stated that the different academies are in 
possession of a capital producing £6,000 sterling a year, for distribu- 
tion in prizes, without counting £1,200 which the government gives 
them to disburse in the same way. He said that the Academy of 
Sciences, in the course of last year, received not fewer than 165 manu- 
script treatises on scientific problems proposed by it for public com- 
petition; the Academic Fran9aise a far greater number on literary 
subjects which it proposed ; and the Academy of Moral and Political 
Sciences thirty-four, most of them of great length, for a Manual of 
Political Economy, which it demanded. The great prize of £1,200, 
offered by the Emperor for the new work or discovery best calculated 
to do honor to the country, was awarded to M. Fizeau, for his import- 
ant and interesting experiments on the rapidity with which light 
travels. 

The German Association for the Promotion of Science held their 
Annual Meeting at Vienna, September 15th, Prof. Haidinger, Director- 
Gleneral of the Geological Survey of Austria, acting as the general 
presiding officer. The attendance was quite large. 

At the opening of the Congress the following sections were formed: 

Mineralogy, Geology and Paleeontology, Botany and Vegetable 
Physiology, Zoology and Comparative Anatomy, !N"atural PhQosophy, 
Chemistry, Geography and Meteorology, Mathematics and Astronomy, 
Anatomy and Physiology, Medicine, Surgery. 

In the course of the meeting several sections subdivided themselves 
into sub-sections — ex, gr. for Entomology, Vegetable Geography, Peri - 
odical Phenomena in Organic Life, &c. ; others oooasionidly combined, 
according to the nature of the communications and discussions. 

The Anniversary Meeting of the Ray Society was held during the 
meeting of the British Association at Cheltenham. It appears from 
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the Report of the Oonncil that they have now published their two 
great serial works, Agassiz & Strickland^s Zoological and Geological 
Bibliography, and Alder & Hancock's beantiful work on the Naked 
Marine Mollusca. The repoi-t announced that the next work to be 
published is one by Prof. Allman, of Edinburgh, on the Fresh Water 
Polyps of Great Britain. Several other works were also announced 
on various departments of British Natural History. Amongst them 
are Prof. Williamson's British Foraminifera, Mr. Bowerbank's British 
Sponges, and Mr. Blackwall's British Spiders. 

The American Pharmaceutical Association held their third Annual 
Meeting in Baltimore in September. During the three days in which 
the Association was in session, much interesting matter was discussed, 
in regard to the professions of the pharmaceutist and druggist, and 
their relations to the physician and public in general. Committees 
were appointed to report at the meeting to be held next year in Phila- 
delphia, upon home adulterations, a standard for weights and measures, 
statistics of pharmacy, scientific papers, and regulations in regard to 
the sale of poisons. 

During the past summer the Dudley Observatory, at Albany, has 
been formally inaugurated, and now takes its place as one of the best 
endowed and furnished observatories in this country or Europe. The 
Dudley Observatory originated in the munificence of Mrs. Dudley, of 
Albany, lady of the late Charles E. Dudley, of that city, formerly 
member of Congress. Her donations to its foundation and support 
have been as follows : — ^for its building, $12,000 ; instruments, $14,500 ; 
endowment, $50,000 ; total, $76,500. In addition to the above, Mr. 
Thomas W. Olcott, of Albany, has given $10,000 ; Hon. Erastus 
Coming a superb astronomical clock and other instruments, while 
liberal subscriptions have been also made by Mr. De Witt, J. H. Rath- 
bone, and others. Mr. Rathbone, also, in addition to the liberal sums 
previously tendered by him, has recently given the amount requisite 
for the purchase of the celebrated calculating engine of Mr. George 
Scheutz, of Stockholm, which was on exhibition at the Palace of In- 
dustry at Paris in 1855. In addition to the above, twelve gentlemen 
of Albany have pledged themselves to- defray the future expenses of 
publishing Gould's Astronomical Journal. 

The Dudley Observatory is to be placed under the charge of Dr. B. 
A. Gould, the well-known editor of the Astronomical Jotimal, 

From the annual report of the Astronomer Royal of Great Britain, 
we learn that the Greenwich Observatory stiU maintains its pre-emi- 
nence for meridional and lunar observations, and the magnetical and 
meteorological observations are kept up witii praiseworthy diligence. 
The galvanic method of recording transits succeeds to perfection ; and 
the distribution of the time signals to different parts of the king- 
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dom is oontinned, and promises to derelope itself into an important 
branch of commercial astronomy. Two noteworthy &ctB are mentioned 
in the report : one is, that the hill on which the observatory stands is 
in a state of tremor, whereby the trough of mercnry in which stars 
are observed by reflection, is so mnch agitated as to make obeerratioa 
imposdble. To oyeroome the difficulty, a well ten feet deep was dng, 
and filled with ^* incoherent rubbish,'* on which the trough was placed^ 
resting on stages suspended by strips of caoutchouc, ^^ leaving the 
image practically,'* as Mt. Aity says, ^^ almost perfect** The other is, 
that fluctuations were found to occur in the zero of the altazimuth 
drcle, and simultaneously with a sudden and marked change of atmo- 
spheric temperature — a phenomenon which the Astronomer Royal can- 
not account for, "except by siq>po6ing that in sudden atmospheric 
changes the gravel rock of Greenwich Hill does suddenly change its 
position.** 

During the past year the trigonometrical survey of Great Britain, 
commenced in 1784, has been completed. The object which the 
government had chiefly in view in 1784 was the determination of the 
diflferenoe of longitude between the observatories of Greenwich and 
Paris. The geodetical problems have been satisfactorily solved, but the 
survey has assumed a wider scope as it advanced, and its important 
results, both in scientific and national points of view, are fiuniliarly 
known. 

In In^a, under the auspices of the British Government, a trigono- 
metrical survey has been undertaken, and above fifty sheets of an 
Indian Atlas, based on the survey, have been already published. 

In a discussion which took place at the Albany Meeting of the 
American Association, relative to the utility and comparatively small 
expenditure of the coast survey. Prof. Alexander stated that he had 
taken pains to compute the cost, square mile by square mile, of that 
work, and had found that its cost did not exceed that of the crude 
surveys of the public lands. 

At the last Meeting of the American Association, Mr. TV. P. Blake 
called attention to the very gross inaccuracies existing in a map recently 
published by M. Marcou, of ^EVance, of the geology of the region 
between the Mississippi and the Pacific. Mr. Blake enumerated 
several of the prominent errors, among them the representation of the 
rocks of San Francisco as granitic and metamorphic, they being tertiary, 
and making Fremont*s Peak into a volcano, when in his official report 
it was clearly and fiilly stated to be granitic. Proofs were brought for- 
ward to show that the formation called Jurassic, &o., by M. Marcou was 
not so, but was cretacious. There was no evidence by fossils to show 
that the triassic formations were found under the cretacious; they 
might be, but no fossils had been obtained, and the age could not yet 
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be 'affirmed. M. Marcou had, however, made four great divisions of 
the strata, corresponding with those abroad, but this was entirely 
arbitrary, and a generalization beyond all these facts which had been 
obtained. Mr. Blake protested against the reception of the western 
portion of the map as a fair exhibition of the knowledge which had 
afaready been published, and stated that his criticisms were not upon 
local details of the map, but upon erroneous representations extending 
for hundreds of miles. Moreover, M. Marcou had not availed himself 
of the printed documents and reports upon American Geology in his 
possession, but his representations were in many cases directly opposite 
to those made by the explorers of regions where he had never been. 
The view taken by Mr. Blake was also sustained by all the geologists 
present. 

The second annual report of the Geological Survey of Korth Caro- 
lina, by Prof. E. Emmons, has been presented to the Legislature of that 
state and published. The results of the survey, thus far, have been 
most interesting, and throw much light upon the age of the red sand- 
stone rocks, extending from the Valley of the Connecticut to l^orth 
Carolina. Some of the fossils described by Dr. Emmons most resem- 
ble those obtained from the Permian strata of Europe. Many new 
and undescribed species have, in addition, been brought to light, which, 
at present, it is difficult to classify. The final result when developed 
and worked out, as it will be by Dr. Emmons, will form one of the 
most valuable contributions ever made to American Science. 

During the past year the first volume of the Proceedings of the 
Philosophical Society of Victoria, published at Melbourne, Australia, 
has been received in this country. It is difficult to realize that a 
scientific and learned society should be in full and vigorous action in a 
land which so recently was considered a terra incognita^ and which, at 
the present time even, is so far removed from European or American 
influences. 

The following suggestion, which is especially worthy the attention 
of all friends of American scientific progress, was made at the last 
Meeting of the American Association by President Hitchcock : — So 
lai'ge a portion of our country has now been examined, more or less 
thoroughly, by the several State Governments, that it does seem to 
me the time has come when the National Government should order a 
survey — ^geological, zoological, and botanical — of the whole country, 
on such a liberal and thorough plan as the surveys in Great Britain are 
now conducted ; in the latter country it being understood that at least 
thirty years will be occupied in the work. 

Mr. Stainton, the well known Entomologist, of England, proposes to 
issue an " Entomologist Weekly Intelligencer," of eight octavo pages. 
as a medium among entomologists for the prompt registration and dis- 

1* 
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Bemination of their disooveries. Eiicli obeerrer, sayt the editor^ )im 
but to write to him, and in ten days his disoovery will be in print, aad 
in the hands of every mitomologist in the kingdom. Mr. 8taink>n'-8 
penny jonmal, which marks a step in entomological adeBce highliy 
eharacteristic of the times, is deserving of the wannest enoonrage- 
ment 

One of the most valoable of recent pnblioations is Schnbarth^s 
Bepertorimn, or a ^Sabjeot Matter Index of Patents, with Pablished 
Inventions of all Nations, from 1828 to 1858, indnsive.'' Mr. Schnbarlh 
is one of the Prossian Oommisnoners of Patents, and the work in ques- 
tion is the resolt of thirty years^ labor. 

Sohnbarth's Bepertorimn has been ordered to be printed in Prussia 
at the pnUic expense, by the Minister of Commerce. It embraces a 
period of thirty-one yearsy from 1828 to 1858, indnsive. It is intended 
to pnblish a Supplementary Index in 1859. 

It is an advantageous circumstance that this Index, although written 
in the German language, is printed in English type, by which it is 
made intelligible to any European who may wish to consult it ; but in 
order to render the Bepertorium perfectly available to the general 
public of England and America, an English translation and a new 
alphabetical arrangement of its 644 general heads has recently been 
made. This Mr. Bennet Woodcroft, Superintendent of English Pa- 
tents, has done, adding at the same time, in parallel columns, to each 
of Mr. Schubarth's heads, the corresponding references to the subject 
matter Indexes of British Patents. 

Schubarth's Bepertorimn, in conjunction with Mr. B. Woodcroft^i 
Indexes of British Patents, affords to intending patentees, or their 
agents, a facility of reference and consultation which leaves little doubt 
that the great desideratum of placing the entire mass of the industrial 
information of the world within the reach of every mechanic will 
ultimately be attained. At least, two very important preliminary steps 
towards this end have been taken simultaneously, yet independently, 
by the two gentlemen already named. 

The Gte(^raphical Sodety at Paris, in its first Annual Meeting for 185$, 
awarded its prize, for the most important discovery during the last 
year, to Dr. Hdnrioh Barth. The next prize, of a golden medal, was 
a^udged to Mr. E. George Squier, of the United States, for his Central 
American Besearches. 

The Founders^ Gold Medal of the Boyal Geographical Sodety, Eng- 
land, has been awarded to Dr. Kane for his disooveries in the Polar 
Begions. 

The International Association for the Uniformity of Weights, Mea< 
sures, and Money, which recently assembled at Paris, is slowly but 
snrely effeotang its objects, and achieving results which will hereiifter 
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be of th» nImcNit hnportaaoe to redproeal trade and ^ m(»e eii2«i^;ed 
ifileroliaiige of oommeree. The Penna&eat Interxuktioiial Oommittee 
now oompriBes inflnential and intelligent members from Portogal, 
Mexieo, Bag^bmd, the United Btatea^ Anstrta, and Eranoe. Sweden, 
Belgium^ and oldier oonntriea are also working in the oonunon oanse. 
The press of every nation has been requested to consider — ^first, the 
•question of nnil^ in the denomination <^ moneys ; secondly, unity of 
standard; and, thirdly, un^y of weights and measures of all kinds, 
whether eoonomieal or seientifio. 

No two oountries have the same weights and measures, though the 
same name to designate them may be used in many oountries. Take 
the mile measure, for instance. In England and the United States, 
a mile means 1,760 yards ; in the Netherlands it is 1,098 yards ; while 
in Qermany it is 10,120 yards, m* nearly m English nules; in Franoe 
it is 8,025 yards. The Scotch mile is 1,984, and the Irish 2,038 
yards; the Spanish is 2,472 yards, and the Swedish mile 11,700 yards. 
These are computed in English yards ; but the yard itseU^ of three feet 
in length, has divers significations in different places^ The l^ngj^ah 
yard is 36 inches ; the French, 39*18 inches ; the Gtoeva yard, 57*60 ; 
the Austrian, 37*85; the Spanish yard, 88*04; the Prussian, 86*67; 
the Russian, 39*51. For measmres of capaei^, the disnmilaritj is 
idder and more peri^exing. 

There is no necessity, however, for introducing ^ke French metrical 
Intern into Great Britain and tiie United States, as with much less 
trouble and confosion a dedmal system can be introduced on the esta- 
Ulshed units. Thus the pound and the foot may be decimally divided 
without introdu<»ng the kilogramme or the metre, or, what would be 
the very son form of the operation, a ^^ usuel'' pound and foot, being 
respectively half a kilogramme and one-third of a metre, and thereby 
defeating tiie benefits of a decimal system of calculation. It is not a 
Httie remarkable that with a decimal currency system — acknowledged 
to be praotloally the best in operation — ^the people and the government 
of the United States have been content so long to continue the use of 
the antiquated scale of weights and measures with which trade has 
been embarrassed in England and its dependencies — ^the pound as the 
unit of weight, with its heterogeneous multiples and divisions, of ounce, 
pennyweight, and grain, of stone, quarter, hundredweight, and ton; 
moreover, occasionally duplicates of these, as the pound troy, and the 
pound avoirdupoise— tiie stone of 14, and the stone of 8 pounds, &c. 
Nor has the lineal unit better recommendation* Its division into feet 
and inches, and its multiples, those of pole, furlong, and mile, are of an 
antiquity tiuit renders them always cumbrous and incongruous, and, in 
the main, praotioally unsnited to the age. 

'Eham aj^eara to be no reason why a decimal system should not 
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afiford eqttal adrantagtes if applied, as it no doubt will be ultimately, to 
the scale of weights and measores. The adoption of emL a system, 
however simple it may appear in the abstract, would nevertheless 
entail little less than an entire revolution in all the transactions of 
oommeroe, and, like all other innovations upon established usage, 
would have its opponents and its victims, as well as its interested 
advocates, and should, therefore, be approached with great caution. 

The second Annual Report of the Geological Survey of New Jersey, 
by Prof. Kitchell, the first and second Annual Report of 'the Geolo^iMd 
Survey of Missouri, by Prof. Swallow, and a Geological Reoonnoissance 
of Tennessee, by Prof. Safford, have all been published during the past 
season. 

The Board of Trustees of the University of Mississippi have author- 
ized the erection of a first class Astronomical Observatory at Oxford, 
Mississippi, and have contracted for a transit circle similar to that 
introduced by Prof. Airy at Greenwich. If the enlightened policy, 
thus inaugurated by the Board of Trustees, be fully carried out, Missis- 
sippi, through her University, will soon place herself in a very honor- 
able relation to the progress of intellectual improvement in the world. 

The sum of fifteen thousand pounds has been voted by the British 
Parliament for the exploration of Iforthem Australia, under the direc- 
tion of the Royal Geographical Society, and an expedition, under the 
charge of Mr. Gregory, left New South Wales for the interior during 
the past year. The objects of the expedition are, briefly to trace the 
Victoria river to its source, and to determine the character of the 
north-western interior, and afterwards to endeavor to find out a more 
direct tract than the circuitous route traversed by Leichardt, from the 
head of the Gulf of Carpentaria to the settlem^its on the eastern 
coast, comprised under the general name of Moreton Bay. The time 
required to do this is estimated at not less than three years. 

M. Petermann, in a recent publication on the Explorations of Central 
Africa, says, the country lying south of five d^rees is one wide, flat 
plain, over which isolated mountains or groups of mountains are scat- 
tered, but that, north of that latitude, a chain of mountains, about 
seventy-five geographical miles in length, runs from east to west. 
Tracts of moxmtains, many rising into the regions of eternal snow, 
extend from these across the equator. 

The mystery of the Nile is about to be attacked on every side. 
Capt. Burton is preparing a new expedition ; the East India Company 
having granted him two years' leave with full pay, and the English 
Government having allowed £1,000 towards the expenses. The 
Pasha of Egypt has also ordered a new expedition to.be <M'ganized to 
ascend the Nile, under M. de Lauture, an experienced AMoan traveller. 
The expedition will be aooompaoied by twelve Europeans. This expe- 
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dition is undertaken entirely at the cost of the Yiceroy of Egypt, and 
the memhers will receive, in addition to their rations, the sum of £10 
to £14 per month during the time employed on it, which is computed 
at two years. Count de Lauture and Oapt. Burton will advance in 
friendly rivalry from opposite quarters towards the sources of the Nile, 
and perhaps meet on a common ground to solve the most attractive of 
geographical problems. 

A successful attempt has been made during the past year to ascend 
Mount Ararat (a feat but once before successfhlly accomplished), by a 
party of English oflScers and tourists. The height of this mountain is 
17,828 feet above the sea-level, and 14,800 feet above the plain adjoin- 
ing. Mfgor Stuart, of the British army, one of the party, says : — 

" The whole surface of Mount Ararat bears evidence of having been 
subject to violent volcanic action, being seamed and scored with deep 
ravines. The rocky ridges that protrude from the snow are either 
basalt or tufa ; and near the smnmit we found some bits of pumice on 
a spot which still emits a strong sulphurous smell. The summit itself 
is nearly level, of a triangular shape, the base being about 200 yards in 
length, the perpendicular about 300. The highest point is at the apex 
of the triangle, which points nearly due west ; separated from it by a 
hollow is another point of nearly equal altitude, and the base of the 
triangle is an elevated ridge, forming a third eminence. These three 
points stand out in distinct relief on a clear day. The snow on the top 
is almost as dry as powder, and in walking over it we did not sink 
more than half-way to the knee. The impression left on my mind is, 
that the summit is an extinct crater filled with snow. We experienced 
no difficulty of respiration, except being sooner blown by exertion than 
we should have been at a lower level. The cold was intense." 

During the past season Prof. Piazzi Smyth, Astronomer Royal of 
Scotiand, through assistance generously offered by Robert Stephenson, 
the well known engineer, visited the Peak of Teneriffe, for the purpose 
of astronomical observation. 

The immediate object of this expedition was to determine how far 
astronomical observation may be improved by the elevation of te](escopes 
into the higher regions of the*atmosphere. . Prof. S. carried with him 
the great equatorial telescope of the Edinburgh Observatory, and a ftiU 
supply of all other minor instruments of the very best character. The 
party having reached their destination in safety, two stations were suc- 
cessively occupied : one 8,870 feet above the sea-level, the other 10,900 
feet. • 

At both these stations, the nights were almost constantly clear, and 
the purity of the atmosphere was abundantly proved by the bright- 
ness and definition of the stars examined. In proof of the advantage 
of the elevation. Prof. Smyth states that the limit of vision of the 



XXV irOIBS BT TSB SDTVm 

omallfir teleMiope was ttctonded ftoai the stan of the tontli to those of 
the foarteenth degree of magnitade ; and aa to fineneia of defiutioii, 
while at Edinbnri^ he had noTor seen good imagea of stara ia that 
instnuneiiti at the lower station it exhibited sneh olear and perfeet 
stellar disks as he had nearer before seen in any teleao^e at or M«r 
the level of the sea. 

The astronomioal condnfiions as to the purity of the atmosphere 
were oonfirmed by other obserFations, some of them attended with 
unforeseen and untoward aooidentB. A radiation thermometer was 
broken in a few minutes by the intense power of the sun, for whioh its 
maker, in foggy England, had made no provision. Two other thermo- 
meters that had been prepared according to Aiago's ideas, and the 
greater strength of the sun in Franoe, thoogh marking 180°, were 
insufficient to register the extraordinary intensity of the solar rays; 
f(Mr, by 10 x.u^ the top of the scale was reached, and the upper Inilb 
began to fill to an unknown extenL More successfiil was the observa- 
tion of the radiation of the moon by means of the Admiralty delicate 
thermo-multiplier lent by Mr. Gassiot 

^* The positicm of the moon was by no means fiivorable, being on the 
night of the full, 19° south of the Equator ; but the air was perfectly 
calm, and the rare atmosphere so favorable to radiation, that a very 
sensible amount of heat was found both on this and the foUowiag night. 
The absolute amount was small, bdng about one-third of tint radiated 
by a candle at a distance of fifteen feet ; but the perfect capacity of 
the instrument to measure still smaller quantitiesi and the oon- 
firmatoiy result of groups of several hundred observations, leave no 
doubt of the taet of our having been enabled to measure here a 
quantity which is so small as to be altogether inappreeiable at lower 
altitudes.'' 

Of the other observations made at Guiyara, the abstract given in 
the Report attests the excdlenoe of Hob station fi>r various sdentific 
researches: — 

'^ Closely connected with radiation is the quantity of the light emitted 
by the heavenly bodies, and this was examined frequentJy, in the case 
of the sun and moon and different ports^f the sky, by observaticms of 
Frauenhofer's lines in the i^>ectrum« Stokes's spectrum was also 
examined, as recommended by the Boyal Society, and was found to 
be traceable beyond the furthest point previously ascertained else- 
where. Means of photographing this spectrum were also prepared, 
and some pictures of it on glass obtained, showing many of the dark 
lines beyond H, the usual limit of vision. 

*^ At the upper station, with the larger telescope, the defimtion proved 
admirable ; so much so, that not only once, but every m^t for a week, 
I could see that difficult test, B and of x Andromedaf aatwo distinct 



ON THB FB0GSE8& OF tiOIJCMOU. XV 

Stan; noroonldlfbdimyoldectBinthelifltsof the ^Oycto'tfaatwere 
not 8^>arated by the telescope and with ease. 

^^Equafiy with isgard to the range of visibility did the atmosphere 
i^pinye itodf ; for the rery faintest star to the practised eye and pow- 
«M telescope of the observer of the ^ Oyde,' proved easy to even an 
inexperienced person in the Pattinson equatorial. 

^* Directing them to planetary bodies, the fine divisiiMi of Saturn's 
ring — a much contested matteiv— came out unmistakeably, and revela- 
tions of donds appeared on Jnpiter's sorfiice which were eminently 
similar in form, and as oontmnally interesting in their changes as those 
of the sea of lower donds brought about TenerifSa daily under our eyes 
by the N JL trade-wind.'* 

The expedition retnmed to England in October after an absence of 
117 days, of which 86 were spent at sea, 18 in the lowlands of Tene- 
riffe, 87 at the height of 8,870 feet, and 26 at the hdght of 10,900 feet. 
The reduction of the observations is now in progress, and a detailed 
rq;>ort is bdng drawn up for presentatian to the Admiralty. If the 
expedition should be renewed another year — lor which the present 
report gives every enooungement — ^the experience of Prof. Smyth will 
enable him to take fuller advantage of the time and instruments that 
may be at his disposd. 

Astionomers i^ now eagerly on the lookKMit for the expected return 
of the comet of 1556. The evidence of the identity of that comet 
with the one which appeared in 1264 is now generdly admitted. 
From the computation of the perturbations due to planetary attraction 
between 1264 and the present time, it is believed that the course of the 
comet has been accderated, and therefore a speedy re-appearance is 
probable^ Hr* Hind published in the ^^ Monthly Notices of the Boyal 
Astronomicd Sodety," in 1847, an orbit, founded upon a rough chart 
of its path, copied into various works from an original publication by 
Paul Fabriidus, attached to the court of Charles Y. Subsequent inqui- 
ries, through tiie aid of Prof. littrdw, the Director of the Impend 
Observatory at Vienna, led to the recovery of the origind chart of 
FabriciuB, and brought to light a still more important treatise, by 
. Joachim Hdler, astronomer, of Nuremberg, copies of which exist in 
the duod libraries of Wolfenbuttd and Gotha. The observationB of 
Fabridus extend over less than a fortnight : whereas those of Hdler 
(^ve the podtions of the comet during an intervd of fifly-three days. 
The exact dterations in the orbit required by the cdculations founded 
on Heller's observations are not yet determined ; but the prindpd cor- 
rection is a diminution of the comet's path to the ecliptic to the extent 
of about one degree, which Mr. Hind views in connexion with the 
aooderation of its return. 

At a late meetmgof the Royd Society, a communication was read 



XVI NOTES BY THE EDITOR 

from Prof. Phillips, entitled, " Observations on a Drawing of the Lunar 
Mountain, Copernicus," by Professor Secohi, Director of the Observa- 
tory at Rome. This drawing is the result of a long series of observa- 
tions made by means of the fine telescope at the command of Professor 
l^chi. The drawing is on a scale of ten geographical miles to an' 
inch, and all the objects are laid down by triangulation. This is by f^r 
the most perfect representation of any portion of the moon's surface 
that has been executed, and is highly honorable to Professor Secchi. 
Prof. Phillips remarks : — ^Drawings of this nature are of priceless value, 
and if engraved and circulated among astronomers, it would be a most 
effectual stimulant to further research. 

A bill to incorporate and endow an Agricultural College in Mary- 
land, appropriating six thousand dollars annually from the State Trea- 
sury in support of the same, has been passed during th'e past year by 
the Legislature of that State. Commissioners have also been appointed 
to locate the proposed institution, and establish regulations concerning 
it. As an illustration of what the Maryland Legislature expect their 
Agricultural College to do, we quote Section 6 of the act of incorpora- 
tion : — 

" And le it enacted^ That it shall be the duty of the said board of 
trustees to order and direct to be made or instituted on said model 
farm annually a series of experiments upon the cultivation of 'cereal 
and other plants, adapted to the latitude and climate of the State of 
Maryland, and cause to be carefully noticed upon the records of said 
institution the character of said experiments, the kind of soil upon 
which they were undertaken, the system of cultivation adopted, the 
state of the atmosphere and other particulars which may be necessary 
to a fair and complete understanding of the result of said experiments ; 
and they shall also require the instructor of chemistry, as far as may 
be consistent with his other duties in said institution, to carefully 
analyze all specimens of soil that may be submitted to him by any 
citizen of this State, free of charge, and specially furnish the applicant 
with an accurate statement of the result." 

The Legislature of New York has passed a bill to loan to the Few 
York State Agricultural Society $40,000 without interest, for the pur- 
pose of aiding in the purchase of a farm, and the erection of buildings 
for a College. The citizens of Ovid, Seneca County, have raised 
$40,000 additional towards the object, and there is no longer a doubt 
in regard to the establishment of an Agricultural College and Model 
Farm in the Empire State. 

The State of Kew York has also erected for the use of the Agricul- 
tural Society and the State Collection of Natural History, a spacious 
new building. It is represented as an imposing edifice, 81 by 50 feet, 
with a wing 68 by 40 feet, the whole four stories high. 
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New York also, following in the footsteps of Massachnsetts, has 
recently made liberal appropriations for the purpose of disseminating 
correct and practical information relative to the insects of that State 
which afEeot vegetation injuriously or beneficially. The task was 
assigned to Dr. Asa Fitch, and his first report has been recently pub- 
lished. Instead of classifying the insects by their scientific divisions, 
Dr. fitch first considers the insects which infest fi-uit trees, commenc- 
ing with those which occur in the apple, and noticing in succession the 
varieties which affect the root, the trunk, the twigs, the leaves, and 
the fimit. In the same order insects which occur upon the pear, the 
plum, the peach, cherry, ^., are successively taken up. From fruit 
trees, a transition is made to the species of insects infesting forest 
trees, field crops, and garden vegetables^ 

This method of arrangement of the several topics is perfectly intelli- 
gible to every reader, and with the assistance of a brief heading which 
precedes the account of each species, he is enabled to turn at once to 
any insect which he wishes to find, and which is described in the 
report. 

This report is included in the transactions of the Kew York State 
Agricultural Society, but is also printed separately. 

A new Museum has recently been projected in London under fair 
auspices, to be called the Scriptural Museum ; and its purpose is ip 
afford a series of illustrations of Bible history; geography, and manners^ 
The Society propose to embrace the following subjects in their collec- 
tion: — ^Landscape Scenery of Palestine — ^Models of Jerusalem — ^Pro- 
ductions, Vegetable, Animal, and Mineral — ^Illustrations of the Civil 
and Ecclesiastical Polity of the Hebrews — ^Military Discipline — Sacred 
Antiquities of the Israelites, Assyrians, Egyptians — ^Tabernacle — ^Tem- 
ple, Proseuchfld, and Synagogues — ^Dress of Priests — ^High Priests and 
Levites — ^Temple Vessels — ^Musical Instruments — ^Domestic Antiquities 
— ^Tents, Houses, and Furniture— Dress — Coverings for the Head, 
Phylacteries, Baiment of Camel Hair — Signets, Bings, Sandals — ^Litera- 
ture, Science, and Art — ^Writing Materials and Implements — Sinaitic 
and other Inscriptions — ^Manuscripts — ^Poetry — ^Painting and Music — 
Agricultural Implements — ^Arms and Chariots of War — ^Weights, Mea- 
sures, Coins, and other articles relating to Commerce— Treatment of 
the Dead, and Funeral Bites. It is proposed to establish a library in 
connexion with the Museum ; and also to organize courses of lectures 
on the topics illustrated by the articles in the Society's collection. 

The Herbaria, belonging to the London Horticultural Society, have 
been brought to the hammer ; they were the collections of the officials 
sent abroad, and were made in order that the officers might be able to 
ascertcdn the names and value of the seeds which were sent home ; 
that purpose served, they became mere records of past discovery, of 
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vory great botamcal interest, but with no further bearing upon the 
objects of their owners. Douglass's collection, formed in Northwest 
America and California, amounting to 500 species, was purchased by 
the British Museum for $150. Hartweg's, for $100. The whole 
realized about $1,200. 

The last priced catalogue, published by Groom, lately deceased, near 
London, contained three varieties of the tulip, at the enormous figure 
of five hundred dollars each ; they were all of his own raising ; there 
is also one at two hundred and fifty dollars, twelve at a hundred 
dollars, and four at fifty dollars each. Mr. G. succeeded best by 
mixing large quantities of coarse river sand in his soil. His whole 
stock has been dispersed since his death. 

The Imperial Agricultural Society of Paris has been trying to dis- 
cover why seeds, apparently all alike, do not germinate all at the same 
time. The conclusion is that the latest are so tightly inclosed in their 
envelope, as to prevent or check the penetration of moisture, and they 
are now inquiring whether the tardy seeds are the heaviest or the 
lightest, and whether they are obtained from one part of a plant more 
than another. 

The Belgian Government offers a prize of two thousand dollars to 
any one who will discover a way to make starch for manufacturing 
purposes from a non-alimentary substance. Enormous quantities of 
flour are used in the cotton manufacture alone. 



THE 



ANNUAL OF SCIENTIFIC DISCOVERY. 



MECHANICS JlKD USEFUL ARTS. 



THE RECENT PROGBESS OF SCIENCE. 

At the meeting of the British Association, at Cheltenham, for 1866, the 
President, Dr. Daubenj, presented, as the subject of liis annual address, the 
following retrospective view of the recent progress of Natural Science. 

CHEMICAL PROGRESS. 

Beginning then with Chemistry, let me remind you that at a period not 
remote, all of it that could be quoted as really worthy the name of a science 
was comprehended within the limits of the mineral Idngdom. Here at least 
the outline had been traced out with sufficient precision — ^the general laws 
established on a firm basis — the nomenclature framed with logical exactness — 
the £aGts consistent with each other, and presented in a scientific and luminous 
form. Thus a philosopher, like Sir Humphrey Davy, who had contributed in 
so eminent a degree to bring the science into this satisfactory condition, 
might, at the close of his career, have despaired of adding anything worthy of 
his name to the domain of chemistry, and have sighed for other worlds to 
subdue. But there was a world almost as little known to the chemists of that 
period as was the Western Hemisphere to the Macedonian Conqueror — a 
world comprising an infinite variety of important products, called into exist- 
ence by the mysterious operation of the vital principle, and therefore placed, 
as was imagined, almost beyond the reach of experimental research. This is 
the new World of Chemistry, which the Continental philosophers in the first 
instance, and subsequently those of our own country, have during the last 
twenty years been busy in exploring, and by so doing have not only bridged 
over the gulf which had before separated, by an in^)assable barrier, the king- 
doms of inorganic and of organic nature, but also have added provinces as 
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extensiye and as fertile as those we were in'poflaesedon of before, to the patrl« 
zDony of Scienoe. 

It is indeed singular, that whilst the supposed elements of mineral bodies 
are very numerous, the combinations between them should be comparatiT^ly 
few; whereas amongst those of vegetable and animal origin, where the ultimate 
elements are so limited in point of number, the combinations whidi they form 
appear almost infinite. Carbon and Iqrdrogen, for instance, constitute, as it 
were^ the keystone of eyery organic &bric; whilst oxygen, nitrogen, and less 
frequently sulphur and phosphorus, serve almost alone to build up their super- 
structure. And yet what an hiflnity of products is brought about by ringing the 
changes upon this scanty alphabet I Even one series of bodies alone, that known 
by the name of the Fatty Adds, comprises several hundred well ascertained 
combinations, founded however upon a single class of hydro-carbons or com- 
pound radicals, in which the carbon and hydrogen stand to each other in equal 
atomic proportions, and are in each case acidified by the same number of 
equivalents of oxygen. These acids are all monobasic, or combined with only 
one proportion of base ; but add to any one of them two equivalents of car- 
bonic acid, and you obtain a member of a second series, which is bibasic^ or 
is ca})able of forming two classes of salts. The above, therefore, constitute a 
double series, as it were, of organic acids, the members of which are mutually 
related in the manner pointed out, and differ from each other in their mode 
of combining according to the relation between their respective elements. 
But already, by the labors of Hofinann and of other chemists, two other double 
series of adds^ the one monobasic, the other bibasic, mutually related exactly 
in the same manner as those above, have been brought to light ; each series 
no doubt characterized by an equally numerous appendage of alcohols, of 
sethers, and of aldehydes, to say nothing of the secondary compounds result- 
ing from the union of each of these bodies with others. 

Hence, the more insight we obtain mto thechemistry of organic substances, 
the more we become bewildered with their complexity; and in investigating 
these phenomena, find ourselves in the condition of the explorer of a new con- 
tinent, who, although he might see the same sun over his head, the same 
ocean rolling at his feet, the same geological structure in the rocks that were 
piled around him, and was thus assured that he still continued a denizen of 
his own planet, and subject to those physical laws to which he had been 
before amenable, yet at every step he took was met by some novel object, and 
startled with some strange and portentous production of Nature's fecundity. 
Even so the chemist of tiie present day, whilst he recognises in the world of 
organic life the same general laws which prevail throughout the mineral king- 
dom, is nevertheless astonished and perplexed by the multiplid^ of new 
bodies that present themselves, the wondrous changes in them resulting from 
slight differences in molecular arrangement, and the dmple nature of the 
machinery by which such complicated effects are brought about. And as the 
New "World might never have been discovered, or, at all events, would not 
have been brought ur^'^r our suN d:ioT>, without those improvements in naval 
architev'ture, wli'^li b .1 • V~i ^'"■-.i - " . ...a a^. 5 of ^'Jr.r.V.'*». ''.j the 
secrets of orgsinlo chen-'otjy "Wc j'u huve \on^ lemained une"iic!'Ad, iut for the 



fiKsUlitiea in tha methods of analysis which were introduced by liebig. Before 
his time the determination of the component elements of an organic substance 
was a task of so much skill as well as labor, that only the most accomplished 
analysta^HSuch men, for instance, as Dr. Prout, or the great Berzelius— 
oould be depended upon for such a work ; and hence the data upon which we 
oould rely for deducing any general conclusions went on aocumulalang with 
extreme slowness. But the new methods of analysis inyented by Liebig 
have so simplified and so fiidlitated the process, that a student, af^ a few 
months' practical instruction in a laboratory, can, in many instances, arrive at 
results sufficiently precise to be made the basis of calculation, and thus to 
enable the master mind, which is capable of availing itself of tiie facts before 
it, to breathe life into these dry numerical details. And as the established 
laws and institutions of the Old World have been modified — may I not say in 
some instances rectified? — ^by the insensible influence of those of the New, so 
have the principles that had been deduced from the phenomena of the mineral 
kingdom undergone in many instances a correction from the new discoveries 
madelm the chemistry of the animal and vegetable creation. It was a great 
step indeed in the progress of the science, when Lavoisier set the example of 
an appeal to the balance in all our experimental researches, and the Atomic 
Theory d Dalton may be regarded as the necessary, although somewhat tardy, 
result of the greater numerical precision thus introduced. But no less impor- 
tant was the advance achieved, when structure and polarity were recognised 
as influencing the condition of matter, and when the nature of a body was felt 
to be determined, not only by the condition of its component elements, but 
also by their mutual arrangement and collocation — a principle which, first 
illustrated amongst the products of organic life, has since been found to extend 
alike to all chemical substances whatever. 

I'ormerly it had been the rule to set down the bodies which form the con- 
stituents of the substances we analysed, and which had never yet under our 
hands undergone decomposition, as elementary; but the discovery of cyano- 
gen in the first instance, and the recognition of several other compound 
radicals in organic chemistry more lately, naturally suggest the idea that 
many of the so-called elements of inorganic matter may likewise be compoundS| 
differing fix)m the organic radicals above mentioned merely in their consti- 
tuents being bound together by a closer afi^ty. And this conjecture is 
confirmed by the curious numerical relations subsisting between the atomic 
weights of several of these supposed elements ; as, for example, between 
chlorine, bromine, and iodine ; an extension of the grand generalization of 
Dalton, which, although it might very possibly have been repudiated by him, 
had it been proposed for his acceptance^ will be regarded by others as esta- 
blishing, in a manner more conclusive than before, tiie soundness of his ante- 
cedent deductions^ 

What, indeed, can be a greater triumph for the theorist^ than to find that a 
law of nature which he has had the glory of establishing by a long process of 
induction, not only accommodates itself to all the new facts which the progress 
of discovery has since brought to light, but is itself the consequence of a still 
mote general and cxHnprehensiTe priociplei which philosophers, even at this 
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distance of time, are still engaged in unfolding? It is also curious to reflect, 
that whilst the bold speculations of Democritus have been realized by the 
Manchester philosopher, the reveries of the alchemists derive something like 
solid support from the minute investigations of his successors. We may 
remark, indeed, as not a little remarkable, how frequently the discoveries of 
modem days have served to redeem the fancies of mediaeval times from the 
charge of absurdity. If the direction of a bit of steel suspended near the earth 
can, as Colonel Sabine has proved, be influenced by the positionof abody like 
the moon, situated at a distance from it of more than 200,000 miles, who shall 
say that there was anything preposterously extravagant in the conception, 
however little support it may derive fix>m experience, in the influence ascribed 
to the stars over the destinies of men by the astrologers of olden time ? And 
when we observe a series of bodies, exhibiting, as it would seem, a gradation 
of properties, and, although as yet undeoompounded, possessing a common 
numerical relation one to the other, who will deny the probability that they 
are composed of the same constituents, however little approach we may have 
as yet made towards the art of resolving them into their elements, or of form- 
ing them anew ? Organic chemistry has also considerably modified our views 
with respect to chemical affinity. According to one view, indeed, which has 
been supported of late with considerable talent and ingenuity, the law of 
elective attraction, to which we have been in the habit of referring all the 
changes that are brought about by chemical means, is a mere figment of the 
imagination ; and decomposition may be accounted for, without the interfer- 
ence of any such force, by regarding it simply as the result of that constant 
interchange which is supposed to be going on between the particles of 
matter — ^the atoms even of a solid body being, according to this hypothesis, 
in a state of incessant motion. But passing over these and other speculations 
which have not as yet received the general assent of chemists, let me advert 
to others of an older date, possessing, as I conceive, the strongest internal 
evidence in their favor which the case admits, from the harmony they tend to 
introduce into the chaos of &cts which the late discoveries in organic 
chemistry have brought to light. . Amongst these, one of the most generally 
received, and at the same time one of the most universal application, is that 
which represents the several combinations resulting from organic forces, as 
being put together according to a particular model or type, which impresses 
upon the aggregate formed certain common properties, and also causes it to 
undergo change most readily through the substitution of some other element 
in the place of one of those which already enters into its constitution. And 
this principle, having been established with regard to one class of bodies, has 
since been extended to the rest ; for it now begins to be maintained, that in 
every case of chemical decomposition a new element is introduced in the place 
of one of those which constituted a part of the original compound, so that the 
addition of a fresh ingredient is necessarily accompanied by the elimination 
of an old one. The same doctrine, too, has even been extended to the case 
of combination with a body regarded as elementary, for here also the particles 
are considered as being in a state of binary combination one with the other, 
owing perhaps to their existing in opposite electrical conditions, and therefiire 
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possessing for each other a certaia degree of chemical affinity. Thus, when 
we unite hydrogen with oxygen, we substitute an atom of the latter for one 
of the former, previously combined with the same element. The type there- 
fore remains, although the constituents are different. When, in the formation 
of alcohol, we combine the oxide of the compound i*adical sethyle with water, 
there is still only a substitution of the former for one of the atoms of water 
previously united together, two and two; and when we form ether, we 
eliminate the second atom of water, and replace it by another atom of the 
same compound radical. Thus the type of water still remains, although none 
of the materials of the original fabric continue; or, if I may adopt the meta- 
phor of a building, although the original bricks which composed the structure 
may have been all replaced by other materials, the latter, however differing 
in their nature, always correspond, in point of shape, dimensions, and number, 
with the parts of the edifice which have been removed to make way for them. 
It is on this principle that Prof. Williamson has propounded a new theory of 
setherification, regarding the process as resulting fix)m the alternate replace- 
ment of hydrogen by sethyle, and of sethyle by hydrogen, in the sulphuric acid 
concerned, — a view which best harmonizes with the composition of the new 
aether he hit upon in the course of his investigations. The same principle may 
even be extended to bodies of the same type as ammonia ; for inasmuch as 
this body is made up of a union of an atom of nitrogen with three of hydro- 
gen, it is easy to conceive that a variety of different compounds might be 
formed by the substitution of one, two, or three atoms of other radicals for the 
same number of atoms of the original hydrogen. How beautifiilly this idea 
has been carried out in the recent researches of Hofmann, and how happily it 
serves to elucidate the formation of the various vegetable alkaloids, which, 
from their energetic action upon the animal economy, have of late excited so 
much interest in the public mind, is sufficiently known to those who are 
chemists, and could not be rendered intelligible to those who are not, without 
entering into details which would be out of place on the present occasion. I 
must not, however, pass over this part of the subject without remarking, that 
the adoption of Prof. Williamson's aethyle theory would establish a still nearer 
analogy between the constitution of organic and of mineral compounds than 
is at present recognised, since in that case alcohol and ether would stand in 
the same relation one to the other, and belong to the same class or series, as 
the acids and their salts. 

ABTIFICIAL FORMATION OP NATURAL PRODUCTS. 

To some, however, it may be more interesting to consider those practical 
results bearing upon the arts of life, which have either been actually deduced, 
or may be anticipated as likely to accrue, firom the discoveries in question. Of 
these perhaps the most important is the possibility of forming by art those com- 
pounds, which had been formerly supposed to be only producible by natural 
processes, under the influence of the vital principle. The last two years have 
added materially to the catalogue of such bodies artificially produced, as in 
the formation of several species of alcohol firom coal gas by Berthelot, that of 
oil of mufitard by the same chemist, and the generation of taurine, a principle 
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elaborated in the liver, by Strecker. And if the above (Uaooveries sbonld 
strike yon at first sight rather as curious than practicallj useful, I would 
remark, that thej afford reasonable g^und for hope, that the production of 
some of those principles of high medicinal or economical value, which Nature 
has sparingly provided, or at least limited to certain districts or climates, n^v 
lie within the compass of the chemist's skilL If quinine, for instance, to whioU 
the Peruvian bark owes its efficacy, be, as would appear from recent 
researches, a modified condition of ammonia, why may not a Hofmann be able 
to produce it for us fh>m its elements, as he has already done so many other 
alkaloids of similar constitution ? And thus, whilst the progress of civilizationi 
and the development of the chemical arts, are accelerating the consumption 
of those articles, which kind Nature has either been storing up for the uses of 
man during a vast succession of antecedent ages, or else is at present elabo- 
rating for us in that limited area, within which alone the conditions would 
seem to be such as to admit of their production, we are encouraged to hope 
that Science may make good the loss she has contributed to create, by herself 
inventing artificial modes of obtaining these necessary materials. In this case 
we need not so much regard the exhaustion of our collieries, although Nature 
appears to have provided no means for replenishing them ; nor even be con- 
cerned at the rapid destruction of the trees which yield the Peruvian bark, 
limited though they be to a very narrow zone, and to a certain definite eleva- 
tion on either side of the equator. Already, indeed, chemistry has given token 
of her powers, by threatening to alter the course of commerce, and to reverse 
the tide of hiunan industry. Thus she has discovered, it is said, a substitute 
for the Qochineal insect, in a beautiful dye producible fix>m guano. She has 
shown, that our supply of animal food might be obtained at a cheaper rate 
from the antipodes, by simply boiling down the juices of the fiesh of cattie 
now wasted and thrown aside in those countries, and importing the extract 
in a state ot concentration. She has pointed out, that one of the earths which 
constitute the principal material of our globe contains a metal, as light as glass, 
as maUeable and ductile as copper, and as littie liable to rust as silver ; thus 
possessing properties so valuable, that when means have been found of 
separating it economically fi^m its ore, it will be capable of superseding the 
metals in common use, and thus rendering metallurgy an employment^ not 
of certain districts only, but of every part of the earth to which science and 
dvilization have penetrated. 

AGRXOULTURAL IMFEOVEMlSSrTS. 

And may I not also say, that she has contributed materially towards the 
advancement of those arts in which an agricultural county like this is especially 
interested? Who has not heard of the work of Baron laebig, which, at the 
time of its first appearance, made such a sensation, and stirred up the dor- 
mant energies of the agricultural public, not less thoroughly than the subsoil 
plough, of which he explained the advantages, elicited the latent treasures of 
the land ? It is well known that a oontrovenfy has been going on for some 
time past, between this distinguished foreigner and certain experimental agri* 
culturists of England, with regard to the principles upon which the manure 
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ing of our land ought to be regulated. In this dispute, however, you will not 
expect me to take part, for it would be obviously improper. But I may be per- 
mitted to remark, that whilst some points of difference between them stiU 
remain open for further investigation, a much nearer correspondence of opi- 
nion exists with respect to others, than the public in general, or even perhaps 
the disputants themselves, are inclined to allow. In so far, indeed, as relates 
to the relative advantages of mineral and ammoniacal manures, I presume 
there is little room for controversy ; for although most soils may contain a suffi- 
ciency of the inorganic constituents required by the crop, it by no means fol- 
lows that the latter are always in an available condition ; and hence it may 
well happen that in most cases in which land has been long under cultivation, 
the former class of manures becomes, as Baron Liebig asserts, a matter of para- 
mount necessity. Now that the same necessity exists for the addition of 
ammoniacal manures can hardly be contended, when we reflect, that at the 
first commencement of vegetable life, every existing species of plant must 
have obtained its nourishment solely from the gaseous constituents of the 
atmosphere, and from the mineral contents of the rock in which it vegetated. 
The only divergence of opinion, therefore, that can arise, relates to the degree 
of their respective utility in the existing state of our agriculture, and to^he 
soundness of Baron Liebig's position, that a plant rooted in a soil well charged 
with all the requisite mineral ingredients, and in all other respects in a condi- 
tion calculated to allow of healthy vegetation, may sooner or later be able to draw 
from the atmosphere whatever else is required for its full development. And 
does not, I would ask, this latter position derive some support from the luxu- 
riant vegetation of the tropics, where art certainly contributes nothing towards 
the result? and is it not also favored by such experiments as those carried on 
at Lois Weedon in Northamptonshire, where the most luxuriant wheat crops 
have been obtained for a number of consecutive years without manure of any 
kind, simply by following out the TuUian system of stirring up and pulveriz- 
ing the soil ? How, too, are we to explain that capacity of subsisting with- 
out any artificial supply of ammonia, which Mr. Lawes is led by his experi- 
ments to attribute to turnips, and other plants of similar organization, unless 
we assume that the power residing in the leaves of absorbing ammonia from 
the air may render plants, in some cases at least, independent of any extra- 
neous aid ? Be this, however, as it may, there is at least a wide distinction 
between this opinion and the one attributed to Baron Liebig by many, who 
would seem to imagine, that according to his views, ammonia, if derived from 
artificial sources, was in a manner useless to vegetation. As if it could be a 
matter of any moment, whether the substance which in both cases afforded the 
supply of nitrogen, and which in both cases also was primarily derived from 
the decomposition of organic substances, had been assimilated by plants 
durectly upon its being thus generated, or had been received into their system 
at a later period, after having been diffused through the atmosphere ? To 
suppose that Baron Liebig should have attached any moment to this distinc- 
tion seems inconsistent with many passages in his work, in which, although 
the paramount importance of mineral manures may be insisted upon, and the 
success which had in certain cases attended the use of one compounded only 
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of mineral ingredients may be put forward aa a motive for further ixiaHa, the 
utilil^ of ammoniacal Etubstanoes in all their several forms is at the same time 
distinctly admitted. Still the practical question remains, whether, admitting 
the theoretical truth of Baron liebig's position, a larger expenditure of capital 
will not be required for bringing a given farm into a condition to dispense with 
ammoniacal manures, than for procuring those materials which contain that 
ingredient ready for use. And here experimental researches, such as those 
conducted on so extended and liberal a scale by Mr. Lawes and Dr. Gilbert, 
come in aid of theory. They stand, as it were, midway between the abstract 
principles which science points out to the farmer, and the traditional usages 
with respect to his art which have been handed down to him from one gene- 
ration to another. They bear the same relation to the &rmer, which .the 
records of the clinical practice in a large infirmary do to the genersJ principles 
of medicine expounded by the modem physiologist. It is true, that the expe- 
rience of a particular hospital may not at all times coincide with the anticipa- 
tions which science holds out ; but this discrepancy only suggests to us the 
imperfections of our present knowledge, and it is not allowed to disturb the 
confidence of the physician in principles already established on incontroverti- 
ble evidence. On the contrary, whilst he modifies his practice from time to 
time by the experience he has gained by actual observation, he feels at the 
same time the friUest conviction, that these results will be found eventually 
reconcilable with Jthe general principles which a still more extended series of 
induction may have establithed. I need not occupy your time by* applying 
the same method of proceeding to the recent researches alluded to, but I will 
carry the analogy between the science of Agriculture and Therapeutics one 
step further. You may recollect, that in a report on the progress of husban- 
dry, drawn up some years ago by one of the most enlightened and zealous 
promoters of the agricultural interest in Great Britain, it was asserted that 
chemistry had done nothtug for the fanner, except in teaching him to use sul- 
phuric acid with his bones, and to take advantage of the refuse flux liquor for- 
merly thrown away and wasted. Now a statement of this kind, although it 
might be literally true in the narrow sense in which the author doubtless 
intended it, — ^namely, as referring merely to the introduction of new specifics 
or recipes into farming — was calculated, when put forth on such high authority, 
to foster that tendency in the human mind to which we are all more or less 
prone, that of sparing ourselves the trouble of thought and reflection in shap- 
ing the course of our conduct, by leaning blindly upon certain rigid and 
unvarying rules already chalked out to us by others. Grant that science has 
as yet supplied us with only two infSallible recipes for the improvement of our 
land, the agricultural chemist may derive'credit from the reflection, that medi- 
dne too, since the days of Hippocrates, has lighted only upon two or three 
spedfics for the cure of disease ; and that the most enlightened physicians of the 
present day, in the spirit which we would fain see actuating the leaders of the 
agricultural body, depend not upon the efficacy of nostrums, but upon their 
sagacity in referring the varying conditions of each case which comes before 
them to those principles of physiology which modem science has established. 
And has not science also unfolded principles which may bo called in to aid and 
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direct the practical labors 6f the agriculturist ? I need not go further than 
the works of Baron Liebig for an answer to this question. I may appeal, for 
instance, to the extensive employment of guano at the present time, firat intro- 
duced in consequence of his suggestions ; I may refer to the substitution of 
mineral phosphates for bones, founded upon his explanation of the sources 
firom which the latter substance derives its efficacy as a manure ; and I may 
allude more especially to his refutation of the humus theory, to which even 
the great Saussure gave his adhesion, and the reception of which was calcu- 
lated to vitiate, not a few processes only, but the entire system of our husban- 
dry. 
But it is time to hasten on to certain other departments of Natural Scienoe- 

DISCOVBEIES IN BOTANICAL SCIENOB. 

In Botany and Vegetable Physiology it cannot perhaps be said, that whole 
provinces have been added to the domain of the science within twenty years, 
as we have seen to be the case in our review of the progress of chemistry. 
The improvements in the microscope which have since ta^ken place render us 
&miliar with particulars relating to the structure and functions of the vege- 
table creation, which the ruder methods of investigation before resorted to 
would never have revealed to us. We owe to them the interesting dis- 
coveries of Brown and Adolphe Brongniart, as to the mode in which the 
pollen is brought into immediate contact with the ovules, by means of the 
tubes which it protrudes by a prolongation of the innermost of its two invest- 
ing membranes. Thus much, at least, appears to be fully ascertained; but, 
in alluding to the observations of others, who have endeavored to push their 
scrutiny still further, it becomes me to speak with more diffidence, inasmuch 
as the office which the pollen discharges in the act of fecundation is still a 
matter of dispute between such men as Schleiden and Schacht on the one 
side, and Hofineister, Moll, Ac., on the other. Whilst, however, this contro- 
versy continues, it is something at least to know that the vivifying principle, 
whatever it may be, is actually transmitted to the part where its influence is 
to be exerted, and not kept apart from it, as we were formerly compelled to 
assume, by that long intervening plexus of fibres, or tubes, which constitutes 
the style. To the microscope also we owe all that is as yet known with 
respect to the reproductive process in cryptogamous plants, which are now 
shown to possess a structure analogous to that of flowering ones in respect to 
their organs of reproduction ; not, indeed, as Hedwig supposed, that parts 
corresponding to stamens and pistils in appearance and structure can be dis- 
covered in them, but that as the primary distinction of sexes seems to run 
throughout the Vegetable Kiugdom, new parts are superadded to a structure 
common to all as we ascend in the scale of creation, until from the simple 
cell, which, in consequence of some differences of structure, to our eyes 
inappreciable, appears to exercise in one case the foncUon of the male, in an- 
other of the female, as is found the case in certain of the Confervse, we 
arrive at length at the complicated machinery exhibited in flowering plants, 
in which the cell containing the fecundating principle is first matured in the 
stamen, and afterwards transmitted, through an elaborate apparatus, to the 
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cells of the ovule, which is in like manner enveloped in its matrix, and pro- 
tected by the series of investing membranes which constitutes the seed-vesseL 
Thus, as Goethe long ago observed, and as modem phyisiologists have since 
shown to be the case, the more imperfect a being is, the more its individual 
parts resemble each other — ^the progress of development, both in the Animal 
and Vegetable Bangdom, always proceeding fix)m the like to the unlike, from 
the general to the particular. But, whilst the researches of Brown and 
others have shown that there is no abrupt line of division in the Vegetable 
Kingdom, and that one common structure pervades the whole, the later 
inquiries of Suminski, Hofineister, Unger, Griffith, and Henfrey, have pomted 
out several curious and unlooked-for analogies between plants and a nima l s . 
I may mention, in the first place, as an instance of this analogy between 
plants and ATiimA.1ft, the existence of moving molecules, or phytosperms, m 
the antheridia of ferns and other Cryptogams, borne out, as it has been in so 
remarkable a manner, by the almost simultaneous observations of Bischoff 
and Meissner on the egg, confirmatory of those formerly announced by Barry 
and Newport, and by the researches of Suminski, Thiiret, and Pringsheim, 
with respect to the ovule of plants. I may refer you also to a paper read at 
the last Meeting of the Association, by Dr. Cohn, of Breslau, who adduced 
Instances of a distinction of sexes which had come under his observation in 
the lower Algae. In like manner a curious correspondence has been traced 
between the lower tribes of ftnimftlH and plants, in the circumstance of both 
being subject to the law of what is called alternate generation. This consists 
in a sort of cycle of changes firom one kind of being to another, which was 
first detected in some of the lower tribes of animals ; a pair of insects, for 
example, producing a progeny differing firom themselves in outward appear- 
ance and internal structure, and these reproducing their kind without any 
renewed sexual union, — ^the progeny in these cases consisting of females only. 
At length, after a succession of such generations, the offspring reverts to its 
primseval type, and pairs of male and female insects, of the original form, are 
reproduced, which complete the cyde, by giving rise in their turn to a breed 
presenting the same characters as those which belong to their own pro- 
genitors. An ingenious comparison had been instituted by Owen and others 
between this alternation of generations in the animal, and the alternate pro- 
duction of leaves and blossoms in the plant ; but the researches to which I 
especially allude have rendered this no longer a matter of mere speculation 
or inference, inasmuch as they have shown the same thing to occur in ferns, 
in lycopodia^ in mosses, nay, even in the oonfervse. "We are indebted to 
Prof Henfrey for a valuable contribution on these subjects, given in the form 
of a Report on the Higher Cryptogamous Plants ; from which it at least ap- 
pears that the proo& of sexuality in the Ciyptogamia rank in the same scale, 
as to completeness, as those regarding flowering plants did before the access 
of the pollen tubes to the ovule had been demonstrated. Indeed, if the ob- 
servations of Pringsheim with respect to certain of the Algse are to be relied 
upon, the analogy between the reproductive process in plants and ftniTnala is 
even more clearly made out in these lower tribes than it is in those of higher 
organization. It also appears that the production in ferns and other Acrogens 
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of what has been called o, pro-embryo ; the evoltition of antheridia and arche- 
gonia^ or of male and female organs, from the former; and the generation 
from the archegonia of a frond bearing spores upon its under surface, is 
analogous to what takes place in flowering plants in general ; where the seed, 
when it germinates, produces stem, roots, and leaves; the stem for many 
generations gives rise to nothing but shoots like itself: until at length a 
flower springs from it, which contains within itself for the most part the 
organs of both sexes united, and, therefore, occasions the reproduction of the 
same seed with which the chain of phenomena commenced. This is the 
principle which a learned Professor at Berlin has rather obscurely shadowed 
out in his treatise on the Bejuvenescence of Plants, and which may perhaps 
be regarded as one, at least, of the means by which Nature provides for the 
stability of the forms of organic life she has created, by impartiug to each 
plant a tendency to revert to the primaeval type. 

DISTRIBUTION OF PLANTS. 

To the elder De CandoUe we are also indebted for some of our most philo- 
sophical views with respect to the laws which regulate the distribution of 
plants over the globe, — ^views which have been developed and extended, but 
by no means subverted, by the investigations of subsequent writers ; amongst 
whom Sir Charles Lyell, in his "Principles of Geology," and the younger De 
Candolle, a worthy inheritor of his father's reputation, in his recently pub- 
lished work on Botanical Geography, have especially signalized themselves. 
But it is to the late Prof. Edward Porbes, and to Dr. Joseph Hooker, that we 
have principally to attribute the removal of those anomalies, which threw a 
certain degree of doubt upon the principles laid down by De CandoUe in 
1820, in his celebrated article on the Geography of Plants, contained in the 
" Dictionnaire des Sciences Naturelles," where the derivation of each ^edes 
from an individual, or a pair of individuals, created in one particular locality, 
was made the starting-point of all our inquiries. These anomalies were of 
two different kinds, and pointed in two opposite directions ; for we had in 
some cases to explain the occurrence of a peculiar Flora in islands cut off 
from the rest of the world, except through the medium oi a wide intervening 
ocean ; and in other cases to reconcile the fact of the same or of allied species 
being diflused over vast areas, the several portions of which are at the 
present time separated from each other in such a manner, as to prevent the 
possibility of the migration of plants from one to the other. Indeed, after 
making due allowances for those curious contrivances by which Nature has in 
many instances provided for .the transmission of species over different parts 
of the same continent, and even axsross the ocean, and which are so well 
pointed out in De OandoUe's original essay, we are compelled to admit the 
apparent inefficiency of existing causes to account for the distribution of the 
larger number of species; and must confess that the explanation faUs us 
often where it is most needed, for the Compositae, in spite of those feathery 
appendages they possess, which are so &.vorable to the wide dissemination 
of their seeds, might be inferred, by their general absence from the fossil 
Flora^ to have diffused themselves in a less degree than many other families 
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have done. And on the other hand, it is fovind, that under ezistmg circum- 
stances, those Oompositfle, which are disseminated throughout the area of the 
Great Pacific, belong in many cases to species destitute of these auxiliaries to 
transmission. But here Geology comes to our aid ; for by pointing out the 
probability of the submergence of contments on the one hand, and the eleva- 
tion of tracts of land on the other, it enables us to explain the occurrence of 
the same plants in some islands or continents now wholly unconnected, and 
the existence of a distinct Flora in others too isolated to obtain it under 
present circumstances from without In the one case we may suppose the 
plants to have been distributed over the whole area before its several parts 
became disunited by the catastrophes which supervened; in the other, we 
may regard the peculiar Flora now existing as merely the wreck, as it were, 
of one which once overspread a large tract of land, of which all but the little 
patch upon which it is now found had since been submerged. However, 
upon this subject our opinions may in some measure be swayed by the nature 
of the conclusions we arrive at with respect to the length of time during 
which seeds are capable of maintaining their vitality ; for if after remaining 
for an indefinite period in the earth they were capable of genninating, it 
would doubtless be easier to understand the revival, under fiivorable circum- 
stances, of plants which had existed before the severance of a tract of land 
from the continent in which they are indigenous. An inquiry has accor- 
dingly been carried on for the last fifteen years under the auspices of 
this Association, the results of which, it is but fair to say, by no means 
corroborate the reports liiat had been from time to time given us with respect 
to the extreme longevity of certain seeds, exemplified, as it was said, in the 
case of the mummy-wheat and other somewhat dubious instances ; inasmuch 
as they tend to show, that none of the seeds which were tested, although 
they had been placed under the most favorable artificial conditions that 
could be devised, v%etated after a period of forty-nine years ; that only twenty 
out of two hundred and eighty-eight species did so aft^r twenty years ; whilst 
by fer the larger number had lost their germinating power in the course of ten. 
These results, indeed, being merely negative, ought not to outweigh such 
poative statements on the oontrary side as come before us recommended by 
respectable authority, such, for instance, as that respecting a Nelumbium seed, 
which germinated after having been preserved in Sir Hans Sloane's Herbarium 
for one hundred and fifty years ; stDl, however, they throw, suspicion as to the 
existence in seeds of that capacity of preserving their vitality almost indefi- 
nitely, which alone would warrant us in calling to our aid this principle in 
explaining the wide geographical range which certain species of plants affect. 
Let us then be content to appeal to those ingenious views which were first 
put forth by the late Professor Forbes. By the aid of the principles laid down, 
he was enabled to trace the Flora of Great Britain principally to four distinct 
sources, owing to the geological connexion of these islands at one period or 
other with Scandinavia, with Germany, with France, and with Spain 1 And 
it was by a similar assumption that Dr. Joseph Hooker explained the dis- 
tribution of the same species throughout thS islands of the Great Pacific, and 
the contiguous continents, tracts which, as Darwin had shown, were formerly 
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• 
united. Nor is this mode of explanation limited to the case of the above 
regions; for in the "Flora Indica," Dr. Hooker, in conjunction with his 
fellow traveller, Dr. Thomson, has discussed the same problem with regard to 
the whole of India^ extending from Aflfghanistan to the Malayan peninsula. 
And amongst the many services rendered to the Natural Sciences by these 
indefatigable botanists, one of the greatest I conceive to be, that they have 
not only protested against that undue multiplication of species, which had 
taken place by exalting minute points of difference into grounds of radical and 
primary distinction, but that they have also practically illustrated their views 
with respect to the natural families which have been described by them in the 
volume alluded to. They have thus contributed materially to remove another 
dLBBculty which stood in the way of the adoption of the theory of specific 
centres, — ^I mean the replacement of forms of vegetation in adjoining coun- 
tries by others, not identical, but only as it should seem allied ; for it follows 
from the principles laid down by these authors, that such apparently distinct 
species may after all have been only varieties, produced by the operation 
of external causes acting upon the same species during the long periods of 
time. 

But if this be allowed, what limits, it may be asked, are we to assign to 
the changes which a plant is capable of undergoing, — and in what way can 
we oppose the principle of the transmutation of species, which has of late 
excited so much attention, and the admission of which is considered to in- 
volve such startling consequences I I must refer you to the writings of 
modem physiologists for a full discussion of this question. All that I shall 
venture to remark on the subject is, that had not Nature herself assigned 
certain boundaries to the changes which plants are capable of undergoing, 
there would seem no reason why any species at all should be restricted 
within a definite area, since the unlimited adaptation to external conditions 
which it would then possess, might enable it to diffuse itself tliroughout the 
world, as easily as it has done over that portion of space within which it is 
actually circumscribed. Dr. Hooker instances certain species of Coprosma^ of 
Celmisia, and a kind of Austrahan Fern, the Lamaria procera, which have 
imdergone such striking changes in their passage fi'om one portion of the 
Great Pacific to another, that they are scarcely recognisable as the same, 
and have actually been regarded by preceding botanists as distinct species. 
But he does not state that any of these plants have ever been seen beyond 
the above-mentioned preciilcts ; and yet if Nature had not imposed some 
limits to their susceptibility of change, one does not see why they might not. 
have spread over a much larger portion of the earth, in a form more or less 
modified by external circumstances. The younger De Candolle, in his late 
admirable treatise, has enumerated about 117 species of plants which have 
been thus diffused over at least a third of the surface of the globe, but these 
apparently owed their power of transmigration t9 their insusceptibility of 
change, for it does not appear that they have been much modified by the 
effect of climate or locality, notwithstanding the extreme difference in the 
external conditions to which they were subjected. On the other hand, it 
seems to be a general law that plants whose organization is more easilj 
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aifected by external agencies, become, from that very cause, more circum- 
scribed in their range of distribution ; simply because a greater difference in 
the circumstances under ^which they would be placed, brought with it an 
amount of change in their structure which exceeded the limits prescribed to 
it by Nature. In short, without pretending to do more than to divine the 
character of those impediments, which appear ever to prevent the changes 
of which a plant is susceptible from proceeding beyond a certain limit, we 
seem to catch a glimpse of a general law of Nature, not limited to one of her 
kingdoms, but extending everywhere throughout her jurisdiction, — ^a lawi 
the aim of which may be inferred to be that of maintaining the existing order 
of the universe, without any material or permanent alteration, throughout all 
time, until the fiat of Omnipotence has gone forth for its destruction. The 
will which confines the variations in the vegetable structure within a certain 
range, lest the order of creation should be disturbed by the introduction of an 
indefinite number of intermediate forms, is apparently the same in its motive 
as that which brings back the celestial luminaries to their original orbits, 
after the completion of a cycle of changes induced by their mutual perturba- 
tions. The whole, indeed, resolves itself into, or at least is intimately con- 
nected with, that law of symmetry to which Nature seems ever striving to 
conform, and which possesses the same significance in the organic world, 
which the law of definite proportions does in the inorganic. It is the prin- 
ciple which the prophetic genius of Goethe had divined, long before it had 
been proved by the labors of physiologists to be a reality, and to which the 
poet attached such importance, that the celebrated discussion as to its merits 
which took place in 1830 between Cuvier and Greoffroy St. Hilaire so engrossed 
his mind, as to deprive him, as his biographer informs us, of aJl interest in one 
of the most portentous political events of modem days which was enacting at 
the very same epoch, — I mean the subversioi^ of the Bourbon dynasty. It 
is, indeed, not less calculated to subserve the gratification of our sense of 
the Beautiful, than to provide against too wide a departure Srom that order of 
creation which its great Author has fix)m the beginning instituted ; and which 
manifests itself not less m the geometrical adjustment of the branches of a 
plant, and of the scales of a fir-apple— nay, even as they have wished to 
prove, in the correspondence between the form of the fruit and that of the 
tree on which it grows — ^than in the frequent juxtaposition of the com- 
plementary rays of the spectrum, by which that harmony of color is produced 
in Nature which we are alw.ays striving, however unsuccessfully, to imitate 
in Art. The law, indeed, seems to be nothing else than a direct consequence 
of that unity of design pervading the universe, which so bespeaks a common 
Creator — of the existence in the mind of the Deity of a sort of archetype, to 
which His various works have all, to a certain extent, been accommodated ; 
so that the earlier forms of life may be Tegarded as tjrpes of those of later 
creation, and the more complex ones but as developments of rudimentary 
parts existing in the more simple. 

GEOLOGICAL PROGRESS. 

I will only further detain you by noticing one other field of inquiiy, in which 
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I have ever felt a lively interest, although it has only been in my power to 
bestow on it a cafiual attention, or cultivate one limited portion of the wide range 
which it embraces. Indeed Geology, the science to which I now allude, hss, 
during th^ last twenty years, made such rapid strides, that those who endea- 
vored from an early period of life to follow at a humble distance the footsteps 
of the great leaders in that science, have, if I may judge of others by myseli^ 
been often distanced in the race, and when they endeavored to make good 
theur lost ground, found themselves transported into a new, and to them an 
almost unknown region. Thus the thorough exploration which has taken 
place of the Silurian and Cambrian systems, has added a new province — 
ought I not rather to say, a new kingdom? — ^to the domain of Greology, and 
has carried back the records of the creation to a period previously as much 
unknown to us as were the annals of the Assyrian dynasties before the dis- 
coveries of Sir Henry Rawlinson. I might also be disposed to claim for the 
recent investigations of botanists some share in fixing the relative antiquity 
of particular portions of the globe, for from the Floras they have given us of 
different islands in the Great Pacific, it would appear that the families of 
plants which characterize some groups are of a more complicated organization 
than those of another. Thus, whilst Otaheite chiefly contains Orchids, Apocy- 
nese, Asclepiadeae, and Urticeae; the Sandwich Islands possess Lobeliacese 
and Goodenoviae; and the Galapagos Islands, New Zealand, and Juan 
Fernandez, Compositae, the highest form, perhaps, of dicotyledonous plants. 
In deducing this consequence, however, I am proceeding upon a principle 
which has lately met with opposition, although it was formerly regarded as 
one of the axioms in Geology. Amongst these, indeed, there was none which 
a few years ago seemed so little likely to be disputed as that the classes of 
animals and vegetables which possessed ftie most complicated structure were 
preceded by others of a mor^ simple one ; and that when we traced back the 
succession of beings to the lowest and the earliest of the sedimentary forma- 
tions, we arrived at length at a class of rocks, the deposition of which must be 
inferred, from the almost entire absence of organic remains, to have followed 
very soon after the first dawn of creation. But the recognition of the foot- 
steps and remains of reptiles in beds of an earlier date than was before as- 
signed to them, tended to corroborate the inferences which had been previously 
deduced from the discovery, in a few rare instances, in rocks of the secondary 
age, of mammalian remains ; and thus has induced certain eminent geologists 
boldly to dispute, whether, from the earliest to the latest period of the earth's 
history, any gradation of beings can in reality be detected. Into this con- 
troversy I shaU only enter at present, so fej as to point out an easy method 
of determining the fact, that organic remains never can have existed in a 
particular rock, even although it may have been subjected to such a meta- 
morphic action as would have obliterated all traces of theu* presence. This 
is simply to ascertain, that the material in question is utterly destitute of phos- 
phoric acid; for inasmuch as every form of life appears to be essentially 
associated with this principle, and as no amount of heat would be sufficient 
to dissipate it when in a state of combination, whatever quantity of phos- 
phoric acid had in this manner been introduced mto the rock, must have 

2* 
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ocmtinaed there till the end of time, notwithstanding any igneous operatioiis 
which the materials might haye afterwards undergone. But as the disooyery 
of yeiy minute traces of phosphoric acid, when mixed with the other ingre- 
dients of a rock, is a problem of no small difficulty, an indirect method of 
ascertaining its presence suggested itself to me in some experiments of the 
kind which I have instituted, namely, that of sowing some kind of seed, such 
for instance as barley, in a sample of the pulverised rock, and determining 
whether the crop obtained yielded more phosphoric acid than was present in 
the grain, it being evident that any excess must have been derived from the 
rock from which it drew its nourishment. Should it appear by an extensive 
induction of particulars that none of the rocks lyuig at the base of the 
Silurian formation, which have come before us, contain more phosphoric acid 
than the minute quantity I detected iu the slates of Bangor, which were 
tested in the above manner, it might perliaps be warrantable hereafter to 
infer that we had really touched upon those formations that had been 
deposited at a time when organic beings were only just beginning to start 
into existence, and to which, therefore, the term azoic, assigned to these rocks 
by some of the most enmient of our geologists, might not be inappropriate. 
The proofs of the former extension of glaciers in the northern hemisphere, 
&r beyond their actual limits, tend also to complicate the question which has at 
all times so much engaged the attention of cosmogonists with respect to the 
ancient temperature of the earth's surface ; compelling us to admit that at 
least during the latter of its epochs, oscillations of heat and cold must have 
occurred to interfere -with the progress of refrigeration which was taking 
place in the crust. On the other hand, facts of an opposite tendency, such aa 
the discovery announced by Captain Belcher of the skeleton of an ichthyo- 
saurus in latitude 77*", and of the trunk of a tree standing in an erect position 
in latitude 75°, have been multiplying upon us within the same period : inas- 
much as they appear to imply that a much higher temperature in formei' 
times pervaded the Arctic regions than can be referred to local causes, and 
therefore force upon us the admission, that the internal heat of the nudeua 
of our globe must at one time have influenced in a more marked manner than 
at present the temperature of its crust On the causes of this increased 
temperature, whether local or cosmical, much elaborate research has been 
brought to bear by Sir Charles Lyell and by Mr. Hopkins. The most 
extensive collection of facts, however, having reference to this subject, is con- 
tained in the Reports on Earthquake Phenomena, published by Mr. Mallet, 
supplying, as they do, data of the highest importance to the full elucidation 
of the subject. For although the evidence I have myself brought together 
in my work on Volcanoes might be sufficient to establish in a general way the 
connexion of earthquakes with that deep-seated cause which gives rise to 
the eruptions of a volcano, yet our interest is thereby only the more awakened 
in the phenomena they present, — just as Dr. Whewell's inquiries into the 
local variations of the Tides were valued all the more in consequence of the 
persuasion already felt, that lunar attraction was their principal cause. But 
if earthquakes bring under our notice chiefly the dynamical effects of this 
Bidden cause of movement and of change, those of volcanoes serve to reveal 
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to us more especially their chemical ones ; and it is only by combining the 
information obtained from these two sources, together with those from hot 
springs, especially as .regards the gaseous products of each, that we can ever 
hope to penetrate the veil which shrouds the operations of this mysterious 
agent ; so as to pronounce with any confidence, whether the effects we witness 
are due, simply to that incandescent state in which our planet was first 
launched into space, or to the exertion of those elective attractions which 
operate between its component elements, — attractions which might be sup- 
posed to have given rise, in the first instance, to a more energetic action, and 
consequently to a greater evolution of heat, than is taking place at present, 
when their mutual afiSnities are in a great measure assuaged. Within the last 
twenty years much has been done towards the elucidation of this problem 
through the united investigations of Boussingault, of Deville, and above all 
of Bunsen, with respect to the gases and other bodies evolved from volcanoes 
in their various phases of activity ; the results of which, however, do not 
appear to me to present anything irreconcilable with that view of their 
causes which was put forth many< years ago in the work I published. 
Whilst, however, the latter is offered as nothing more than as a conjectural 
explanation of the phenomena in question, I may remind those who prefer 
the contrary hypothesis) on the ground that the oblate figure of the earth is 
in itself a sufficient proof of its primaeval fluidity, that this condition of things 
could only have been brought about in such materials by heat of an intensity 
sufficient, whilst it lasted, to annul all those combinations amongst the elements 
which chemical affinity would have a tendency to induce, and thus to render 
those actions to which I have ascribed the phenomena not only conceivable, 
but even necessary consequences, of the cooling down of our planet from its 
original melted condition. 

Such are a few of the additions to our knowledge which have been made 
in the course of the last twenty years in those sciences with which I am most 
^miliar. Whilst, however, the actual progress which has taken place intiiem 
is in itself so satisfactory, the ch^bige which the sentiments of the public have 
undergone with respect to their claims to respect, affords no less room for 
congratulation. 

The extension, indeed, which is now given to the name of Museum in the 
language of naturalists, and even by the public at large, is in itself an indica- 
tion of correcter views than were formerly entertained with regard to the 
uses of such establishments. Few, for mstance, have such a notion of a 
Museum as Horace Walpole gave utterance to at the dose of the last cen- 
tury, when he defined it " a hospital for everything that is singular — ^whether 
the thing has acquired singularity from having escaped the rage of time, from 
any natural oddness, or from being so insignificant that nobody thought it 
worth while to produce any more of the same." " The stuffed ducks, the 
skeleton in the mahogany case, the starved cat and rat which were found 
behind the wainscot, the broken potsherd fit)m an old barrow, the tattooed 
head of the New Zealand chie^ the very unpleasant-looking lizards and 
snakes coiled up in the spirits of wine, the flint stones and cockle-shells, &c., 
will no longer be seen jumbled together in heterogeneous confusion," as 
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might have been the case at t£ie period alluded to. The Ipswich Mtneom has 
set aa example, which I have no doubt will be generally followed, of selecting 
for such Institutions a series of types iUustrative of the mineral, vegetable, 
and animal kingdoms ; and a Committee of this Association is now employed in 
the useful undertaking of prepaiing a list of objects best adapted to this purpose. 

It begins, indeed, to be generally felt, that amongst the faculties of mind, 
upon the development of which in youth success in after life mainly depends, 
there are some which are best improved through the cultivation of the Physical 
Sciences, and that the rudiments of those Sciences are most easily acquired 
at an early period of life. That power of minute observation — ^those habits 
of method and arrangement — ^that aptitude for patient and laborious inquiry — 
that tact and sagacity in deducing inferences from evidence short of demon- 
stration, which the Natural Sciences more particularly promote, are the fruits 
of early education, and acquired with difficulty at a later period. It is during 
childhood, also, that the memory is most fresh and retentive ; and that the 
nomenclature of the sciences, which, from its crabbedness and technicality, 
often repels us at a more advanced age, is acquired almost without an effort 
Although, therefore, it can hardly be expected, that the great schools in the 
country will assign to the Natural Sciences any important place in their 
systems of instruction, until the Universitiee for which they are the seminaries 
set them the example, yet I cannot doubt, but that the signal once given, both 
masters and scholars will eagerly embrace a change so congenial to the tastes 
of youth, and so favorable to the development of their intellectual &culties. 
And has not, it may be asked, the signal been given by the admission of the 
Physical Sciences into the curriculum of our academical education? I trust 
the question may be answered in the affirmative, if we are entitled to assume, 
that the recognition of them which has already taken place will be consistentiy 
followed up, by according to them some such substantial encouragement, 
as that which has been afforded hitherto almost exclusively to classical, 
literature. 

At any rate, I trust the time has now passed away, when studies such as 
those we recommend lie under the imputation of fostering sentiments inimi- 
cal to religion. In countries, and in an age in which men of letters were 
generally tinctured with infidelity, it is not to be supposed that natural 
philosophy would altogether escape the contagion ; but the contemplation of 
the works c^ creation is surely in itself &r more calcalated to induce the 
humility that paves the way to belief; than the presumption which disdains 
to lean upon the supernatural 

"When indeed we reflect within what a narrow area our researches are of 
necessity circumscribed — when we perceive that we are bounded in space 
almost to the surface of the planet in which we reside — ^itself merely a speck in 
the universe, one of innumerable worlds invisible from the nearest of the fixed 
stars — when we recollect, too, that we are limited in point of time to a few 
short years of life and activity — ^that our records of the past history of the 
globe and of its inhabitants are comprised within a minute portion of the 
latest of the many epochs which the earth has gone through — ^and that with 
regard to the future, the most durable monuments we can raise to hand down 
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our names to posterity are liable at any time to be oyerthrown by aQ earth- 
quake, and would be obliterated, as if they had never been, by any of those 
processes of metamorphic action which geology tells us form a part of the 
cycle of changes which the globe is destined to undergo, — ^the more lost in 
wonder we may be at the vast fecundity of Nature, which within so narrow 
a sphere can crowd together phenomena so various and so imposmg, the 
more sensible shall we become of the small proportion which our highest 
powers and their happiest results bear, not only to the cause of all causation, 
but even to other created beings, higher in the scale than ourselves, which we 
may conceive to exist 

It is believed that every one of the molecules which make up the mass of 
a compound body is an aggregate of a number of atoms, which, by their 
arrangement and mutual relation, impart to the whole its peculiar properties ; 
and, according to another speculation which has been already alluded to, 
these atoms are not absolutely motionless, but are ever shifting their position 
within certain limits, so as to induce corresponding changes in the properties 
. of the mass. Indeed, it has been imagiued, that the production of different 
. compounds from the same elements, united in the same proportions, may be 
one of the consequences resulting from the different arrangement of particles 
thereby induced. If this hypothesis have any foundation in fact, what an 
example does it set before us of great effects brought about by movements 
which, to our senses, are too minute to be appreciable ; and what an illustration 
does it afford us of the limited powers inherent in the human race, which are 
nevertheless capable of bringing about effects so varied, and to us so important ; 
although, as compared with the universe,' so insignificant I We also are atoms, 
chained down to the little globe in which our lot is cast ; allowed a small field 
^ of action, and confined within definite limits, both as to space and as to time. 
We, too, can only bring about such changes in nature, as are the resultants 
of those few laws which it lies witliin the compass of our power to investigate 
and to take advantage of. We, too, can only run through a certain round of 
operations, aa limited in their extent, in comparison with those which lie 
within the bounds of our conception, as the movements of the atoms, which 
serve to make up a compound molecule of any of the substances around us, 
are to the revolutions of the heavenly luminaries. 

And as, according to Prof. Owen, the conceivable modifications of the ver- 
tebral archetype are very far from being exhausted by any of the forms which 
now inhabit the earth, or that are known to have existed here at any former 
period; so likewise the properties of matter with which we are permitted to 
become cognizant, may form but a small portion of those of which it is sus- 
ceptible, or with which the Creator may have endowed it, in other portions of 
the universe. We are told,, that in a future and a higher state of existence, 
the chief occupation of the blessed is that of praismg and worshipping the 
Almighty. But is not the contemplation of the works of the Creator, and the 
study of the ordinances of the Great Lawgiver of the universe, in itself an act 
of praise and adoration ? and, if so, may not one at least of the sources of 
happiness which we are promised in a future state of existence— one of the 
rewards for a single-minded and reverential pursuit after truth in our present 
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state of tria], ooDBist in a development oi our facultiefi, and in the power of 
comprehending those laws and provisions of Nature with which our finite » 
reason does not enable us at present to become cognizant? 

BBQinSITBS FOE IMPROVEMENT IN MECHANICAL CONSTRUCTIONS. 

What we want is iron of great strength, free from seams, flaws, and hard 
placea Inferior iron (with the use of other defective and improper materials) 
is, perhaps, the main cause of one of the greatest errors committed in the con- 
struction of whatever in mechanism has to be kept in motion. I mean the 
increase of size of the parts of a machine or carriage, in order to get strength, 
thereby adding weight until they are considered to be strong enough. In our 
vehicles of draught and carriages this is strikingly the case. Now, this ought 
not to be. Lightness is the thing to aim at, and safety should be sought in 
the elasticity, form, and good quality of the material. Should a carriage be 
found to twist and get out of form, that would be a proof of its being too 
Ught. But to prevent a carriage breaking down by increasing the size of 
its parts, and thereby adding weight, is mechanically wrong. Indeed, it is 
quite distressing to see the enormous weight of our carriages, particularly 
those drawn by animal power. It should be an axiom in mechanics, that what- 
ever has motion should be as light as circumstances will admit, and this 
applies equally, whatever the source of power may be,- whether the motion is 
produced by human, horse, or steam power. I think no estimate can be 
formed of our national loss from the over-multiplication of sizes. Take, /or 
instance, the various sizes of steam-engines — stationary, marine, and locomo- 
tive. In the case of marine-engines, the number of sizes up to 100 horse- 
power will probably not be short of thirty, where ten perhaps would be 
ample. If so, look at the sums expended in patterns, designs, and in the 
number of tools for their manufacture. Nor is this all ; for, if there were only 
ten sizes instead of thirty, there would be three times the number made of 
each pattern ; and, as you know, the very soul of manufacture is repetition. — 
Mr. WhitworWs Address before the Institution of Mechanical Engineers, Glasgow. 

BEEDAN'S COMPRESSIBLE UFE-BOAT. 

A committee appointed by the Secretary of the Navy, several months since, 
to test and report on the different nfe-boats offered to the pubHc, has com- 
pleted its experiments and made its report to the Department ; the boat which 
received the commendation of the committee was one invented by Mr. H. 
Berdan, of New York City. A large number of boats were tested by the 
Committee, and its report describes them at length ; but we simply copy a . 
portion concerning the one to which they gave their preference, viz. Berdan's: 

" This boat comes nearer the object required in our instructions than any 
boat presented. She is of a very ingenious construction, and may prove valu- 
able in the mercantile marine from her compactness and buoyant properties. 
Her buoyancy may be judged by the following fest to which she was sub- 
jected in smooth water: Fifteen men were placed in the boat offered for 
inspection (being twelve feet long) and two sixty-four pound weights sua- 
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ponded on one side, with which she floated with great ease. There was 
afterwards placed in the boat 500 pounds of iron, then she was filled with 
water, and four sixty-four pound weights suspended on one side, under which 
pressure she floated with her gunwales six or eight inches above water. She 
was put together and launched in two minutes. The following is a brief 
description of the boat; She is made of a strong frame of wood, modelled like 
an ordinary boat, covered with canvas coated with gutta-percha, a large air 
compartment in the shape of a cylinder outside the boat, running from stem 
to stem along the gunwales. The gunwales and ribs are hinged to the keel, 
so that when the boat is not required for use, the ribs can be thrown parallel 
with the keel, and thus allow the gunwales to fall down on both sides dose 
to the keel, compressing the boat in about a flfth its size when ready for use." 

NEW PLAN FOR LOWERING BOATS AT SEA. 

Mr. Clifford, of London, has invented an ingenious plan for lowering boats 
from a vessel's side in perfect safety at sea, in any weather. The unlashing, 
lowering, and disengaging are done by one man only in the boat, whose sim- 
ple weight is made to hold in equilibrium the weight or descending momentum 
of the boat with its entire crew, which he has thus the power to check or con- 
trol at will. The process is as follows : One man in the boat unhitches a rope 
from a cleet (on the boat's seat) over which he slackens it off. The boat 
descends levelly, both laterally and longitudinally, frees itself from the gripes, 
by which it was firmly lashed to the ship's side (if there is not time to unfasten 
them), and letting go the rope disengages the boat fix)m the ship. The lowering 
. may be effected as well from one as two davits, or from a yard or spar, and with 
any degree of velocity, which can be checked at any part of its descent, and 
with the vessel going at any speed. A hollow rotary plug fixed at the bottom 
of the boat allows the free ingress or egress of water, which a half-turn stops j 
the plug is consequently never out of its place. 

IMPROVEMENTS IN NAVAL AECHITECTUEE, 

Iron TuMa/r Ships. — James Hodgson, of Liverpool, England, is now build- 
ing iron screw steam-shfps on a principle for which he has taken out a patent. 
These vessels are constructed without frames, side-frames, floorings, Ac., in 
dispensing with which it was found necessary to increase the strength of the 
plating for the sides ; but to double the strength it is not necessary to double 
the thickness of the plate, as the strength of the materials increases as the 
square of the thickness. The strength is further increased by a bulkhead 
being placed in the widest part of the ship, amidships, and by other bulk- 
heads placed midway between the midship bulkhead and the bow and stem, 
and again by the interposition of stiffening plates, so as to spread the strain 
along the vessel's side from one to four feet from the bulkhead. As the 
sides of the ship, under ordinary circumstances, are much weakened by the 
holes cut for the bulkheads to be secured to, the patentee extends the butting 
piece, usually placed over the joint, along the line or strake of plates, and 
spreads the rivets over a wider area. By the construction of a ship in this 
manner-*in fiact. on the principle of a huge steam-boiler or tube, with rounded 
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top and sides, capable of sustaming great pressnre— the tisaal appendages, 
knees, angle-iron plates, and rivets, for gunwale ftstenings, are entirely dis- 
pensed with. 

Straining of Ships in Launching and Docking. — ^The late Greorge Ste^^ 
who was considered the most eminent ship-builder of our own or any other 
times, contended that it is a common evil to strain and " hog" large ships, by 
supporting them too exclusively by their keels in docking. The case is nearly 
as bad in launching, the bilgeways being so near the keel on each side that 
the whole weight of the vessel is supported on a narrow lina He argued 
that much of the distortion observed in vessels a short time in service is due 
to the straining received in this manner before their completion. The steam- 
frigate Niagara was buUt without much regard to the old rules of the naval 
oonstructors, and is lighter timbered but heavier &stened than ordinary war 
vessels of her size ; and to avoid the evU alluded to, she was strongly truss- 
ed on the inside to support the bilge before launching. The same bracing, 
which consisted of strong chains from the bilge passing over a tall, stiff 
framework erected upon the keelsons, remained in the ship during her dock- 
ing, and the result was that the hu)l is not bent more than one inch in any 
direction from her form as moulded. 

Emmdine Propeller. — ^This propeller, for which great results are claimed 
in England, is thus constructed : A flat, many-jointed or elastic band, repre- 
senting the kechj is extended edgewise to the horizon in a curved undulated 
line, within a square-sided chamber or tube, formed through the whole length 
of the vessel below the water line, and open at both ends. The vessel is 
built without distinction of stem or stem to move in either direction. The 
undulatory action is produced by rods passing at regular distances frt)m the 
band to cranks or eccentrics, set in a spiral series on a shaft, which runs 
parallel to the tube, and this at each revolution raises and depresses the band 
in a continuous wave-like movement throughout its entire length* By this 
process, the whole colunm of water in the tube is discharged with great impe- 
tus from one of the ends, and the ship is impelled onwards in the opposite 
direction. 

Eobinson^s Screw and Side-Lever Steering Gear. — ^In this arrangement the 
steering wheel is set a little out of the keel line of the ship, on the port side ; 
and its spindle, which is carried in two-end pedestal bearings, is.cut with a 
stout square screw thread. This screw spindle has upon it a long traversing 
nut, fitted with a pair of diametrically opposed joint stud pins, for connexion 
with the end of the sliding lever, which forms the actual tiller. The joint end 
of this lever is made with a fork and straps, for embracing the stud-pins of the 
nut The remaining portion of the lever is a plain cylinder, and it is entered 
freely through a long inclined eye-piece on the rudder-head, which is, of 
course, on the starboard side of the screw spindle, and opposite to the long! 
tudinal centre of the latter. The eye on the rudder-head works on a stud 
pin, so that, in all circumstances, the action is easy and free from strain. 
Afi the screw spindle nut traverses forward or aft, in obedience to the turn of 
the steering wheel, it carries with it the outer end of the tiller, which thus 
acts as a levef to turn the rudder ; and as the nut must always move in a 
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straight line, the slidjmg tiller traverses back and forward in the eye of the 
rudder-head, to reconcile the right line action of the nut with the rotatory action 
.of the rudder-head. The effective leverage of the tiller thus becomes greater 
as the rudder is moved from amidships to either the starboard or port side, 
and hence the steersman's power is increased in proportion to the external 
fluid resisted. 

Dempster's TriaTiguUir TacM. — A few years since Mr. Henry Dempster, of 
England, invented a boat of triangular shape, the stem post of which was made 
to rake at the same angle as the stem, so that both met and terminated at a 
triangular point under water, and thus formed simply an angular keel. The 
yacht was twenty feet in length, and had six feet beam, was iron built, and 
ballasted with lead. It was rigged with three masts, the main-mast being 
placed exactly in the centre, and in an upright position : the fore-mast had 
considerable rake forward, and the mizen-mast the same proportion of rake 
aft. Two square sails were set on the main-mast, one above the other, and a 
triangular sail on each of the other masts ; these triangular sails were on the 
revolving principle, the booms being secured at the central gravity, one to a 
pivot on the stem, and the other to a similar pivot on the top of the stem- 
post ; by which means they would run round and round clear of the masts, 
and could be trimmed to any degree upon a drde. The sails possessed a 
double advantage over the common rig, and with the help of the triangular 
hull could perform many rapid revolving evolutions. Amongst other experi- 
ments of this triangular yacht was one frequently repeated, in which two 
stakes were driven into the ground at low water mark, to which a strong iron 
bar was lashed horizontally like a leaping bar. A pole or gauge was erected 
alongside the stakes, marked to feet and inches, to indicate the depth of 
water. "When the tide rose sufficiently high to show that there was one foot 
and a half less water than was required to sail clear of the obstraction, con- 
sequently that the vessel would strike it with her angular keel, she was sailed 
stem on at the bar, a stiff breeze blowing at the time, when she went over it 
by rise and/a22^ similar to a horse jumping a gate. 

New Methods of Eaising Ships. — A new method of raising ships has been 
invented by Mr* Foreman, of New York, in which he employs cast-iron 
generators, containing wet gunpowder. These are connected with a cast^on 
retort or purifier, filled with water, from which passes a coil of cast-iron tube. 
The whole apparatus is placed in a box about six feet square and two feet 
high, which is filled with water. From the end of q, coil, a hose, dividing in 
two parts, passes to casks lashed to the sides of the vessel to be operated on. 
The power in the generator is then ignited, and the gases generated by its 
combustion pass by means of the hose and pipe into the casks, and displace 
the water with which they are filled, holes having been made m the bottom 
of the cask. The buoyancy thus produced by the confined air is what raises 
the vessel. 

A novel variety of lifting tanks for raising sunken vessels has recently been 
invented by Oapt. Bell. These, combined, are a novel and curious apparatus 
— ^being two separate water and air-tight tanks, with straight or square sides, 
each having on its outer side the form of an acute angle; while the inner 
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sarfaoe resembles an arch, which would best oompare with a narrow breast- 
hook timber of a vessel They are four feet six inches deep by five feet six 
inches wide— the whole length being fifty-seven feet, with forty-five feet from 
the span of the arch to the ends, and eighteen feet wide across the crotch. A 
bulkhead, also water and air-tight, is placed through the crotch, dividing the 
tank into three separate chambers, with a valve under each to admit and let 
out the water. The valves are opened simultaneously by a lever attached to 
them all, and, by letting go the lever, are closed by the pressure of the water. 
The tanks are to be attached one to the bow and the other to the stem of a 
sunken vessel, each one receiving so much of the vessel within its arch. A 
sufficient weight is applied to submerge them when filled with water, and 
when made &fit to a vessel or any sunken body, the water within them is 
ezpeUed by the force of air on its sur&ce, which is to be applied by means of 
a pump, and which will then give to the tanks their lifting power. They are 
constructed in the most substantial manner, having heavy timbers with thick 
planking inside and out, and fastened with two hundred and one inch bolts, 
jErom five to seven feet long, over and down the sides, and four two and a 
quarter inch bolts, eighteen feet long, athwart the crotch. They are calcu- 
lated to raise under water a barge or other vessel containing four hundred 
tons of cargo. 

INCKEASING THE SPEED OP STEAM-BOATS. 

At a recent meeting of the Koyal Society of Edinburgh, a paper on the 
above subject was read by Robert Aytoun, of which the following is an 
abstract: 

Mr. Aytoun stated that the proposition in hydraulics, that the power 
required to impel a boat increases as the square of the velocity, has exer- 
cised a pernicious influence over the minds of shipbuilders in making them 
look upon it as hopeless to attempt any great increase of speed, which was to 
be attended by such enormous increase of power. This proposition, by show- 
ing the impossibility of greatly increasing speed with any of the known forms 
of boats, by giving them increased power, clearly indicated that the path of 
improvement, if any, must lie in new forms, calculated to take advantage of 
the new power of the marine steam-engine. It at once occurred to him, 
that by elongating the bow of the vessel, that water which our present steam- 
boats dash aside fi*om their path with great force and velocity, and the rapid 
removal of which absorbs the whole power of the engine, might be laid aside 
comparatively slowly and gently, like the sod fix)m a plough, however great 
the speed of the vessel. A diagram was shown, exhibiting three steam- 
boats, whose midship sections were all equal, but the lengths of whose bows 
were, respectively, 1, 3, 8. It was pointed out that when No. 2 had twice 
the speed of Ko. 1, it dashed aside the water in its path with no greater 
velocity than did No. 1, and therefore did not require more steam power 
though proceeding at double speed. That when No. 8 had thrice the speed 
of No. 1, it dashed aside the water in its path with no greater velocity than 
No. 1, and therefore did not require more steam-power, though proceeding at 
three times the speed. It thus appeared that the well known proposition 
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above referred to, which has so long paralysed the efforts of shipbuilders, 
must now give place to the more hopeful one, namely, that the resistance to 
the motion of boats may be made the same for all yelodties, by suiting the 
form of the boat to the velocity required of it. A similar proposition, in 
regard to railways was early made by Mr. Madaren, with the happiest 
results, at a time when eight or ten miles an hour was the greatest speed 
they were thought capable of achieving. The author stated, that it was to 
be hoped that enterprising shipbuilders would not be slow in realizing the 
same speed in steamboats which the railway engineers have done in the rail, 
and that by the elaboration of the self-same proposition, namely, that the 
resistance to motion may be made the same for all velocities. A considerable 
advance in speed has been attained of late years by fining the lines of steam- 
boats, by cutting them in two, and inserting an addition to their length 
amidships, or by increasing their original length, though this last is often 
marred by a proportionately increased breadth of beam. These were all steps 
in the right direction, and tend to support the principle just stated; but 
nothing short of an attempt to reach thirty or forty miles an hour will satisfy 
the occasion. Various members discussed the subject of the paper at some 
length ; and while they admitted, as mathematicians, the correctness of the 
principle advanced by Mr. Aytoun, they considered that that gentleman had 
not given sufficient weight to other sources of resistance to the motion of 
boats, such as friction, which would become very formidable when boats 
of the great length which he advocated, were urged to great speed. 

INTKEESTING EXPERIMENTS WITH STEAM BOILERS. 

Mr. Wniiam Radway, of England, published in the London Mining Journal 
the following detail of experiments recentiy made by him on the explosion of 
steam boilers: 

He had a cylinder 4^ feet long, 12^ inches diameter, ^ of an inch thick, of 
good iron, and capable of standing a pressure of 480 pounds to the square 
inch. This he sometimes used as a steam boiler, and had a furnace under 
it of ^, square feet. A short time since it was worked till it was empty, 
while a powerftd fire was under it, and as a consequence, one-third of the 
lower sur&ce became red hat. In this state 4 gallons of hot feed water were 
let into it slowly, which produced a roaring sound, but not sufficient steam to 
raise a safety valve of 10 lbs. weight to the inch. As the steam rose, the gas 
in the boiler was collected and tested, and was found to be only atmospheric 
air — ^not an inch of hydrogen. Shortly after this he evaporated nearly all the 
water in the boiler, and then left it to cool, with the safety valve open, to 
allow the free entrance of air. Next day he replaced the safety valve, loaded 
it with 80 lbs. to the square inch, and forced in a cubic foot of impure hydrogen 
gas. 

He then, by a contrivance, ignited and exploded this hydrogen gas and 
air mixture in the boiler; a puff came through the safety valve, and a small 
steam engine was worked for 42^ strokes by it, but the boiler was neither 
burst nor strained. 
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On another occasion he was conducting an experiment which required the 
steam to be kept up at a pressure of 50 lbs. per inch for 36 hours consecu- 
tively, but using a very small quantity of steam. The boiler was filled to 
within two inches of the top (10^ inches of water) and it was not fed during 
the 86 hours; at the end of that period it was only reduced 4^ inches^ 
and contained 6. The feed pump was then set in motion to M the boiler, 
and although the steam only fluttered gently at the safety valve all day, at 
the very first stroke of the feed water, the boiler commenced to roar, the 
engine bounded off with a higher velocity, and with the second and third 
strokes of the pump the safety valve was forcibly raised, the steam burst from 
two joints in the top of the boiler, and Mr. B. declares that had he not 
quickly opened a |-inch steam way, he believes the boiler must have ex- 
ploded, as it exhibited great spasmodic action. He did not anticipate such 
a result, and the peculiar fact led him to reflect as to the cause. He came to 
the conclusion that the water in the boiler might have attained to a higher 
temperature than 280° Fah. — ^the heat at 60 lbs. pressure — and if so, a rapid 
evaporation of steam would be caused when the feed water was supplied, 
thus suddenly generating a great pressure. He, however, could not satisfy 
himself of this without an experiment. As he required more steam than his 
small boiler furnished, he put up two others, side by side, in line with it, and 
placed the furnace under the end of one of the new ones, which we will caU 
No. 1 ; then the flues were deflected and passed under the middle one. No. 2, 
then returned under No. 8, and into the chimney. The feed water entered 
No. 8 only, and passed thence by a pipe to No. 2, and from it by a pipe to 
No. 1. The steam was carried by a small pipe from each, and was collected in 
a larger one for use. A thermometer was placed in each boiler through a 
stufllng-box, and dipped low down into the water. The boiler No. 1, with 
the fhmace under it, had its steam up in 1 hour ; No. 2 had its steam up in 
1 hour 40 minutes; No. 8 in 2|- hours, at which period the three ttier- 
mometers indicated 212° — an equality of heat At the end of the first six 
hours the thermotneter in No 3 indicated 280° Fah., in No. 2, 288°, m No. 1, 
290°. The bulbs of the three thermometers were then slid upwards to raise 
them out of the water, when the temperature of each fell to 280° — ^that of the 
steam in each boiler at 50 lbs. pressure. The thermometers were slid down 
into the water again, and the experiment continued for 6 hours longer, when 
they were examined again. The thermometer in No. 8 indicated 282°, in 
No. 2, 290°, in No. 1, 800° Fah. The thermometers were again raised out 
of the water, when they all fell to 280°. This, he states, convinced him of 
the rationale of many mysterious steamboat explosions; but his chemical 
experiments not being finished, he again restored the thermometers, and left 
them for 18 hours longer. On examining them again, thermometer No 3 was 
standing at 286°, No. 2 at 298°, and No. 1 at 312°. They were again raised 
out of the water and fell to 280° — ^the steam in each boiler being at the same 
pressure, although there was a difference of 27° between the water in No. 1 
and No. 3. 

From the above experiments Mr. Radway deduces the following condu- 
sions: 
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" Here we have oondusive data suggesting certain rules to be rigorously 
adopted by all connected with steam boilers who would avoid mysterious 
explosions : First, never feed one or more boilers with surplus water that has 
been boiled a long time in another boiler, but feed each separately. Second, 
when boilers working singly or fed singly are accustomed, under high pres- 
sure, to be worked for a number of hours consecutively, day and night, they 
should be completely emptied of water at least once every week, and filled 
with fresh water. Third, in the winter season the feed 'ysrater of the boiler 
should be supplied fi*om a running stream or welL" 

ON THE USB OF HIGH PRESSUEE STEAM. 

The following views have been recently expressed by Mr. Fairbaim, the 
eminent English engineer, on the use of high pressure steam for economic pur- 
poses: 

" Taking into consideration the superior economy of high steam, worked 
ex^nsivdy^ it \a quite evident that in all fiiture construction, either of boilers 
or engines, we must look forward to the use of a greatly increased instead of a 
reduced pressure of steam. Indeed, I am so thoroughly convinced of the 
advantages inseparable from this application, as to urge upon you the neces- 
sity of preparing for greatly increased progress, and greatly increased pressure 
in all the requirements, appliances, and economics of steam as a motive 
power. It must appear obvious to every reflecting mind, that steam gene- 
rated under pressure, and compressed into one-fifth or one-sixth the space that 
it formerly occupied, and that again applied to an engine of little more than one- 
third the bulk, must be a desideratum in the appliance of an agent so power- 
ful and so extensively used. Look at our locomotives at the present day, 
and tell me whether we are or are not successfully progressing in effecting a 
clearer alliance between the two sister sdences of mechanics and physics ; and 
tell me whether or not the community is secured equally well from risk, and 
greatly benefited by the change ? Let us calculate, for example, the duty 
performed and the fbrce applied to one of our largest class of locomotive 
engines, travelling with a train at the rate of 45 mUes an hour, and we shall 
find the amount of power given out to exceed that of 700 horses, or as much 
as would be required to drive the machinery in some of our largest factories. 
And why not work our fectories upon this principle ? and why not propel our 
largest ships by engines of this description? There is no reason why it 
should not be done, and that with greatly increased economy, by introducing 
a well directed system of condensation along with that of highly attenuated 
steam." 

THEEMOGENIO ENGINE. 

The aSove name has been given to an arrangement mvented by Messrs. 
Beaumont & Mayer, for producing heat sufficient fb generate steam capable of 
application to practical purposes by mere friction. 

The construction is simple enough. A boiler is made, traversed by a coni- 
cal tube of copper, 80 inches diameter at the top, 85 inchea at the bottom, 
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inaide of which a oone of wood of the same shape is fitted, enveloped in a pad- 
ding of hemp. An oU vessel keeps the hemp oontinually lubricated, and the 
wooden oone is so contrived as to press steadily against the inside of the cop- 
per, and to rotate rapidly by means of a crank turned by hand or horse-power. 
The whole of the boiler outside of the copper otme is filled with water. 
Thus constructed, the machine, with 400 revolutions a minute, makes 400 
litres* of water boil in about three hours by the mere effect of the fiiction of 
the oiled tow against the copper. When once the boiling pomt is reached, it 
may be maintained for any length of time, or as long as the movement is con- 
tinued. It is quite easy to keep the steam .in the boUer at a pressure of two 
atmospheres. 

SIEMENS' BEGENEBATIVE ENGINE. 

The following is a description of Siemens' Regenerative Engine, as given by 
the inventor at a late meeting of the Royal Institution, London. The engine 
described was the result of experiments instituted to endeavor to produce 
an engine as far as possible a practical application of the dynamic theory of 
heat. After giving a sketch of the gradual improvements in the application of 
steam as a source of power from the time of Hero to Watt, and allud- 
ing to the researches of Joule, Thomson, and others on heat, he proceeded to 
consider the identity of heat and mechanical force, to which end their researches 
lead. He supposed a hammer suspended in vacuo, without any fi-iction on its 
bearings, to fall on a perfectly elastic anvil, and which would rise to precisely 
the point fi-om which it started. If a piece of copper were placed on the 
anvil, the hammer would cease to rebound, the copper becoming the recipient 
of its force. Let now a machine be applied to raise the hammer to its first 
position ; let it strike the copper any number of times ; and let the copper be 
turned on the anvil, and made to assume the same shape at the end of the 
operation as it had at the beginning. In this case the sole expression of the force 
which has been used to lift the hammer wiU be found in the heat which has 
been conferred upon the copper by the repeated blows. If it were possible to 
use the heat thus produced as the motive power of the machine which lifts the 
hammer, a perfect dynamic engine would be obtained, and such an engine 
would consume only one-fourteenth part of the fuel required by a perfect Boul- 
ton & Watt's condensing engine. Mr. Siemens then explained in detail the 
engine of which he was the inventor. The principal parts are the following, 
viz. — 1. A cylinder termed the Regenerator^ having a piston moving in it. This 
cylinder, into which the steam from the boiler is first admitted, is connected at 
the top with — 2. A cylinder of cast iron, of peculiar form (the end of which is 
exposed to the direct action of the fire, but the temperature of which is mode- 
rated by the proximity of the boiler), inclosing another open cylinder, which 
also contains a piston. The regenerator is connected at the bottom with an- 
other cylinder, exactly simjjar to the preceding. These two are the Working 
(Cylinders. 3. An apparatus termed a Respirator, disposed around each work- 
ing cylinder, being the communication between the cylinders and the regene- 

* A litre Is about a quart. 
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rator. The respirator consists of a number of layers of wire-gause^ or metal 
plates, which become highly heated at one end fix>m their proximity to the Are. 
High-preasure steam being admitted into the regenerator, passes through the 
respirator into the working cylinder. Arriving there in a highly-heated and 
compressed state it raises the piston. Becoming cool by expansion, it again 
passes into the regenerator, at the temperature of saturated steam and of 
atmospheric pressure. Being pressed back into the working cylinder after the 
piston has recovered its return stroke, it is mixed with a small additional 
amount of steam &om the boiler. It thus recovers its tension, and again 
expands and becomes heated in the working cylinder. Although high tem- 
perature is resorted to in this engine, all its working parts are of the ordinary 
temperature of saturated steam. Mr. Siemens stated that this engine would 
consume much less ftiel than Watt's, and that several engines had been 
erected in France, Grermany, and England, which had hitherto worked very 
^tis&ctorily. 



RECENT IMPROVEMENTS IN STEAM ENGINES. 

Stevens' Improved Steam BoUers. — ^A patent has been recently granted to 
J. Lee Stevens, a well known English inventor, for an improved combina- 
tion of the parts of a boiler by which air is to be more advantageously 
applied and combined with the products of combustion; the boiler is formed 
with a water space above the furnace, and above this space there is a return 
flue through which the products of combustion pass to a chamber called " the 
igniting box." From this chamber the tubular flue passes to a chamber flue 
at the opposite end of the boiler. In front of the " igniting chamber" there 
is a double cover pierced with holes through which streams of air pass, to 
mix with the products* of combustion before they pass through the tubular 
flues. 

New Method of Stopping Steam Engines. — Mr. Dugdale of Paris, France, 
has invented some improvements in the construction of locomotive engines^ 
applicable in part to marine and stationary engines, which relate to a novel 
mode of stopping or retarding the progress of locomotive steam engines. In 
efiecting this object, the steam is converted fix>m a propelling to a resisting 
medium, and thereby suddenly presents an elastic obstruction to the advan- 
cing piston in the steam cylinder. Over the steam ports of the working 
cylinder a shde valve is applied, composed of iron and steel plates attached 
together, the steel face being to receive the ordinary brass cut-off and supply 
vaJve, and the Iron &ce lying close to the planed &ce of the steam ports. 
This intermediate valve is so arranged, that when the break is required to be 
put into action, it shall slide on its seat, and intercept the passage of the 
steam to the exhausted side of the piston, and permit the steam to be sup- 
plied to the opposite side. A cushion of steam will thus be opposed to the 
advancing piston, and if displaced by the impetus of the engine acting on the 
piston, a similar obstruction will then be oflered to the other side of the piston 
as it advances, and so on until the action of the engine is suspended. This 
compoflito valve the inventor proposes to apply to steam engines generally, 
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iiaing it merely as a valve seat, which, when worn, may be readily replaced, 
and at little cost. 

SecUing (he Meterior qf^Steam Cylinders. — The Glasgow Practical Mechanics^ 
Jou/nud gives a well attested case serving to illustrate the utility of the 
"jacket" formerly used to surround the cylinder with steam. A large 
engine tried alternately with and without steam in the "jacket" required but 
twenty pounds pressure to perform in the first named case the same labor as 
required twenty-five pounds in the second. 

 Improved Paching for the Slide Valves of Marine Engines. — This improved 
packing is the invention of Mr. Robert Waddell, of Liverpool, for several 
years chief engineer of the AfHca^ and other vessels of the Cunard line of 
Atlantic steamers. Li these vessels, and generally in the large English steam- 
ers, the D slide valve is used for supplying the steam to the cylinders ; the 
interior of the valve between the ports of the cylinder communicates 
with the boiler, and the steam escapes to the condenser beyond the end 
of the valve. The valve is ordinarily packed with a single strip of pack- 
ing at the back opposite each port of the cylinder, to prevent the steam blow- 
ing through into the condenser ; but with this arrangement, the total pres- 
sure between the valve and the port faces, on which it slides, varies from 
nothing to several tons in the large engines at different points of the stroke. 
The result is an unequal wear of the two edges of the port, which have 
been worn so much out of level in a single voyage across the Atlantic and 
back, as to cause serious leakage of steam into the condenser, and much 
trouble in the repairs. The new plan of packing consists in employing two 
strips, instead of a single strip, one opposite to each edge of the port, a free 
communication being maintained between the port and the space between the 
packings. By this means the valve is perfectly balanced, and the pressure 
between the rubbing feces is reduced to merely the amount required to 
prevent the steam blowing through, causing a great reduction in the wear of 
the faces. The new mode of packing is applicable also to single slide valves, 
and has been tried for more than a year in the Columbian, with complete 
success. 

Ebrisxmtai OyUnder Engines. — The horizontal single cylinder engine is 
gaining ground in Europe on the double cylinder vertical engine. At one 
time, the great objection to horizontal engines was the excessively unequal 
wear of the piston upon the lower side of the cylinder ; but owing to the 
accuracy with which pistons are now made, the wear and tear upon cylinders 
is greatly reduced. In France the consumption of coal per horse power, in 
the most common steam engines, is very low — only about three pounds, and 
the makers of them guarantee that they will not exceed that amount. The 
steam is used at about 50 lbs. pressure on the square inch, and is cut off at 
one-fifth of the stroke ; and, so far as economy of fiiel goes, they are equal to ' 
an engine with two cylinders, the one for high pressure, and the other for 
expansion — ^the well known Wolfe principle. 

New Safety Vdhe. — ^The following is a description of a new safety valve, 
recently brought out in England. A small cylinder, occupying the place of 
the common safety vdlve, is bolted to the top of the boiler, ^nd it has a small 
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flange on its top, carrying a standard on which is secured the end of a lever 
working on a pin. In the small cylinder there is a packed piston, having its rod 
connected to the lever mentioned, a short distance from its jointed end. This 
lever is extended horizontally forward, and its other end secured to a spring 
balance. There is a small chamber in which there is a plunger valve inserted in 
a vertical tube passing down to the bottom of the boiler and open to the water. 
The rod of the valve is also connected with the lever mentioned. This valve 
covers the mouth of a bent tube, which passes down into the fire box. The 
spring balance is set at the pressure to be carried — 60 or 80 lbs. — and the valve 
then covers the tube leading into the fiunace. Whenever the pressure in the 
boiler on the small piston exceeds that at which the spring holds it down, the 
piston will rise, and also the valve which covers the mouth of the tube leading 
to the furnace. The superincumbent pressure of the steam then forces the 
water in the boiler through the tube into the furnace, and extinguishes the fire. 

ImprovemeTit in (he (hnstrvction of fhe Governors of Steam Engines. — In the 
ordmary steam engines, no provision is made for the control of the engine in 
case the governor becomes Suddenly inoperative. I^ by reason of its driving 
belt or gear giving way, or by other accidental causes, the governor is stopped, 
it leaves the throttle-valve wide open, and the steam fuU on the engine. An 
Increase in the speed at once takes place, which often results in doing much 
injury to the machinery. An invention by John Tremper, of Philadelphia, Pa., 
has for its object the detachment of the governor entirely from the valve the 
instant it becomes inoperative, and at the same time to close the valve by 
means of a spring or weight applied for that purpose, and thus stop the 
engine. Another object is to regulate the movement of the valve while the 
governor is in operation. 

Improved Engine Connection for Transmitting MoUon to Shafts. — An invention 
for effecting the above purpose, by Thomas Doyle, of New York, consists 
in the arrangement of two beam engines in line with each other — that is to 
say, with their beams in the same plane—and with the cylinder ends of the 
engines contiguous to each other, and connecting their piston rods or beams 
by an intermediate beam. By this means the two shafts which are parallel 
with, and at some distance from each other, are caused to rotate atf a uniform 
speed. The main object of this invention is its application to drive two pairs 
of paddle wheels to propel a vessel, but it may also be used for driving two 
parallel shafts for other purposes. With the above method of connecting the 
engines, the cranks of the two shafts are always kept in opposite positions, 
and when one piston is descending the other is always ascending. This 
mode of connecting the engines appears^ to form a simple and effective arrange- 
ment for driving two shafts, to which it causes the power to be transmitted 
equally, if the resistance be equal, or always in proportion to the relative 
amount of resistance. 

Packing Pistons for Steam Engines. — ^An improvement, patented by J. W. 
l^ettis, of Hillsdale, Michigan, is intended to enable the engineer to tighten 
the packing of the piston, without going to the trouble of removing the 
<grlinder head, and various other appurtenances. This is done by making 
the piston rod hollow, and passmg a solid rod down its centre to the 

3 
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fnston head. The packing is metalUc; within the head are four anoa, 
connected by joints at one end with the packing, and at the other witb 
the central rod before named; by nusing or lowering the rod, the paddng 
will be loosened or tightened; the engineer, therefore, when he deairoB to 
move the packing, merely turns a nut at the top of the piston rod. 

Improved Slide VaJboe for Steam Ikginea.^^lii this inyention, by E. IX 
Leavitt, Jr., of Lowell, Mass., ^e back of the valye is fitted to the coyer of 
the steam chest, between which and its seat it works steam-tight The 
improyement consists in a certain method of compensating for the wear of the 
yalye and the two laces between which it works. There is an aiiangement 
whereby the yalye is more perfectly balanced than by the ordinary method. 
The yalye is made tapering in a transyerse direction, but in a longitudinal 
direction its two faces are paraJleL By thus tapering the yalye, one of its 
i»des is caused to haye a greater area than the other, and the steam, by 
.exerting a greater pressure on the larger area, tends to force the yalye between 
the &ces in which it moyes, and thus keeps it always tight 

RECENT IMPROVEMENTS IN STEAM BOILERS. 

Kew Condenser for Ma/rine Steam JBoikrs amd Iktmacea, — James Biden, <^ 
Gosport^ England, has obtained a patent for feeding fresh water jto marine 
0team boilers, which water he obtains by the condensation of the steam after 
it has been employed in the cylinders of the engine& This he carries into 
effect as follows : He leads a pipe from the cylinders into the water outside 
of the ship at one side, and after carrying it round the stem of the yessel, he 
causes it to enter the yessel at the other side, and open into a reseryoir in the 
hold of the ship. A pipe opens from the reseryoir to the atmosphere, to allow 
any unoondensed steam to pass off. As the steam from the cylinders passes 
through the water of the ocean outside of the ship, it becomes condensed, and 
the fresh water thus produced flows into the reseryoir, from which it is 
pumped into the, boilers. This inyention is really an outside condenser — ^the 
ocean being made the grand cooler. The condenser pipe must be set on 
an incline, to allow the condensed water to flow into the reseryoir. 

Dwppa^s Furnace. — ^An improyement by Thomas Duppa, of France, con- 
sists in arranging and combining seyeral upright cylinder boilers in a circle. 
Each boiler has its frimace at the lower end. At t3ie upper part of each fire- 
box a iseries of tubular flues rise to the upper part, where they communicate 
with a chamber which is surrounded with the steam in the upper part of the 
boiler. The heated air and products of combustion then pass down torn 
each boiler to the outside of a cylindrical yessel, into which the steam from 
the series of boilers is conducted, then they pass off to the chimney. The 
object of this arrangement of boilers is to superheat the steam, and economize 
horizontal space, by employing a number of yertical boilers instead of 
horizontal ones. 

Safety Boiler Ajpparatus. — ^The following is a description of an arrange- 
ment recently brought out in England for preyenting explosions in steam 
boilers. The apparatus consists of an elbow-pipe, (X>nnecting the furnace 
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with the aide flue ; it is fixed just below the water level in the boiler, bnt 
may be fixed at any elevation, or in any position reqtiisite, and can be 
ftppiUed to any kind of boiler, as an opening into a side or centre fine is all 
that is required. The pipe is perforated with a niunber of holes, half an inch 
in diameter, so placed as to be subject to the immediate action of the furnace 
fire. In these holes are metal plugs, more or less fusible, according to the 
working pressure of the boiler. The moment the water in the boiler, firom 
neglect or otherwise, is below the level and leaves this pipe bare, the heat 
ftom the fiimace acts upon the plugs, which melt, and the steam, oozing 
through the holes, immediately relieves the pressure in the boiler and ex- 
tinguishes the fire^ thus preventing the possibility of an explosion. 

Smoke Oonaumerfor Steam Boilers. — ^Mr. J. L. JefQree has secured a patent 
in Englaud for placing at the back of the fire-box of tubular marine boilers 
hollow flattened pipes, which communicate, through air flues, with the 
atmosphere. These tubes become hot and heat the air which flows in to 
mix with the smoke fix>m the flres, thus supplying it with sufficient oxygen 
to promote perfect combustion and consume the smoke. It is applicable only 
to steamers using bituminous coaL 

Prevention of Boiler Incrustations. — ^An invention by Thomas Sloan, of St 
Louis, consists in providing a tank or vessel, the upper part of which is in firee 
communication with the steam space of the boiler, and the lower part with 
the water space thereof The vessel is furnished with a certain arrangement 
of pipes and other appliances, by which the feed water is introduced near the 
top of the said vessel, and caused to descend in a thin sheet through the 
steam space. During this transit through the steam, the water becomes 
heated to 212°, at which temperature the mud and other impurities separate 
and fiJl to the bottom of the vessel, which is cooler, and there remain, while 
the purer water above is fed into the boiler. The purifying tank may be 
cleaned of its deposits without trouble, as often as required. We are 
informed that this invention renders Mississippi river water so pure, before it 
reaches the boiler, that scarcely any trouble is experienced fh)m incrustation. 
'^Soienmic American, 

PRBSSUBE OF STBAM IN BOILEBS. 

A pamphlet has been published in England, by Mr. Anderson, the well 
known machinist, on the management of steam boilers, in which he says that 
the pressure within a boiler is greater than is generally supposed. With a 
pressure of 60 pounds per square inch, it amounts to 7200 pounds on every 
part of the surface exposed to the steam, amounting frequently to many 
thousands of tons in the boUer, thus accounting for the enormous havoc made 
by explosions. The joints are weaker than the solid parts; good solid plate 
will withstand from 56,000 to 60,000 pounds per square inch of sectional 
area — the joints will give way at about 84^000 pounds, which shows the 
importance of seeing that the rivets and other fSistenings are always in sound 
condition. Mr. Anderson divides explosions into four classes, viz. from want 
of strength, deficiency of water, heating of plates, and the variety of other 
circumstances. 
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oold's automatic sxbak hsatikg apparatus. 

There has recently been introduced into the Irving House, New York, a 
warming apparatus, the invention of Mr. S. J. Gold, of New Haven, which 
involves a new method of managing the boiler and also of dispensing the heat 
to the apartments. In parting with its heat steam changes into water, and 
provision is made for allowing the water to trickle back to the boiler fh>m afl 
parts of the building without difficulty. 

We will describe each portion separately, and first the automatic or self- 
regulating boiler. The ash-pit is closed by a tight-fitting door, and all the 
air allowed to enter is drawn in through a tin pipe some four or five inches in 
diameter. The pipe is crooked. It first leads up nearly to the ceiling, next 
descends nearly to the same level as that of the water within the boiler, and 
then ascends again, leaving the end open. A connection is made by a small 
pipe from the lower bend to a point in the boiler somewhat below the proper 
water level, and the moment the pressure of the steam becomes sufficient to 
force the water up and fill the bend of the air-pipe, the draught is entirely 
stopped. As usually operated, the bend is partially filled, and every fiuctua- 
tion of pressure is followed by a change in the draught, which by checking or 
increasing the fire restores it to its proper condition. Water may be poured 
at any time in the open end, and it immediately passes through the small 
pipe into the boiler. The coal is supplied to the furnace in the usual manner 
about two or three times a day, and if by any possible carelessness, such as 
leaving the ash-pit open, too much steam is generated, the only efibct will be 
to throw out at the open end of the air-pipe first a quantity of water, and 
then all the steam which is generated. 

The steam, thus uniformly maintained at the very moderate pressure of 
one-half pound or less per square inch above that of the atmosphere, is con- 
veyed in pipes of from one to two inches in diameter to all the apartments or 
haila to be heated. In each room is placed a " radiator," any portion or the 
whole of which may be made to diffuse heat like a stove, but with less inten- 
sity. These radiators consist of broad flat plates set on edge and supported by- 
indentations and rivets. Each is perhaps 6 feet long, S feet high, and half an 
inch thick. The heat is adjusted by hand. There are two cocks at the base 
of each radiator, one connecting with the steampipe and the other with the air 
of the apartment. By opening both the steam drives out the air and fills the 
whole of the thin space ; but by closing the air-oock at a proper moment a 
quantity of air may be retained which by its greater specific gravity fills the 
lower portion and only allows the upper parts to be warmed. If less heat 
be required, the steam-cock is shut and the air-cock opened, and in this 
condition, as the steam gradually condenses, air is drawn in to any extent 
desired. 

The addition of a small cock to permit the steam continually to escape and 
moisten the air of the apartment, would probably be a valuable improve- 
ment ; and with this or some similar means of regulating the hygrometric 
condition of the vital fluid, the apparatus would be nearly all that could be 
desired. 
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FACTS IN BAILBOAD MANAGEMENT. 

The following facts regarding eight of the principal railroads of Massachu- 
setts are developed by the recent reports to the Legislature of that State : — 

1. The cost of passenger transportation is 1.062 cents per passenger per 
mUe. 

2. The cost of merchandise transportation is 3.095 cents per ton per mUe. 

3. In passenger transportation |41 98 per cent, of the receipts therefrom 
are absorbed in expenses. 

4. In merchandise transportation $89 52 per cent, of the receipts therefrom 
are absorbed in expenses. 

5. The expenses of railroads are almost invariably determined by the 
weight carried over the rails. For instance ; The Eastern road, upon which 
passenger traffic predominates, is operated at an expense of $3,670 per mile 
of the length of the road; whilst the Lowell, upon which merchandise traffic 
predominates, is operated at an expense of $12,478. 

6. The cost of renewal of iron upon railroads is an mfallible index of the 
magnitude of expenses. For the preceding reasons, the cost of that item on 
the Eastern road is but $390 per mile of the length of the road, while upon 
the Western it is $1,390. 

7. Of the expenses of railroads, thirty per cent, is absorbed in mainte- 
nance of way, or road bed ; twenty per cent, in ftiel and oil ; twenty per 
cent, in repair of engines, tenders and cars ; ten per cent, in special freight 
expenses, and the remainder in passenger, incidental and miscellaneous 
expenses. 

8. The weight of the engines, tenders and cars upon passenger trains is 
nine-fold greater than the weight of the passengers. 

9. The weight of the engines, tenders and cars upon freight trains, is 
scarcely one-fold greater than the weight of the merchandise. 

10. For cheapness, railroads cannot compete with canals, in transportation 
of heavy descriptions of merchandise ; the cost of carrying merchandise upon 
the Erie canal ranges from two to sixteen mills "per ton per mile ; whilst 
upon several of the principal railways of New York and Massachusetts the 
cost of carrying merchandise ranges from thirteen to sixty-five mills per ton 
per mile. 

COAIi BURNING LOCQMOTTTES. 

Mr. D. K. Clark, author of the valuable treatise on locomotives known as 
" Clark's Railway Machinery," states, as the result of recent experiments on 
English railways, that the perfect combustion of coal and the consequent pre- 
vention of smoke in locomotives can be secured by the adoption of very 
simple means of equalizing the temperature. He employed fire bricks, which 
serve to absorb the heat when in excess, and give it out when, by reason of 

a fresh supply of fuel or otherwise, the temperature of the smoke ^as too 
low. A pile of fire bricks through which the products of combustion must 
pass was deposited in a combustion chamber joining the fire box and the 
tubes, and the hind compartment of the fire box was also arched over with 
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fire bridos. This is known as Beattie's system, and he urges that it is com- 
pletely successfdlf and that it raises the eifldency of ooal to an equality with 
coke, pound for pound. The fire brick lining in the back side of the fire box 
would seem necessarily to prevent the generation of an equal amount of 
steam in the same time, but the performance of the engine as given in the 
recorded experiments seems to have been very nearly or quite equal to the 
average of locomotives burning either of the more combustible fiiels, coke or 
wood. 

^ BAILWAY nCPBOVEMENTS. 

Loughridge^s Sdf-acting Car Brake. — Mr. William Loughridge, of "Wever- 
ton, Maryland, is the inventor of a method of stopping a train of cars at the 
will of the engineer, radically diflferent firom any of the several inventions for 
the puipose heretofore described. The cars are stopped by the fiiction 
of the ordinary brakes, but the power actuating them is derived directly 
fi'om a drum shaft on the locomotive. This shaft, or rather a pulley keyed 
thereon, is pressed into contact with the flange of the driving wheels, and is 
thus compelled to revolve and wind up a stout chain running the length of 
the train. This chain applies the brakes of all the cars. To prevent pulling 
too severely, and fi:a6turing some portion of the mechanism, provision is made 
for limiting the extent of its action by causing it to release its hold of the 
driving wheel so soon as a certain portion of the chain is taken up. The 
point at which this unshipping movement comes into play is previou^y 
arranged by the engineer, so that however excited in view of danger, or care- 
less and bungling,, he cannot endanger the integrity of any important part. A 
somewhat ingenious arrangement is adopted for causing one continuous chain 
to supply all the brakes. A stout lever, some three or four feet long, is hung 
under eadi car, and provided with sheaves or pulleys at each end, around 
which the chain makes a curve like the letter S, and continues on to the next. 
When the chain is pulled by the winding of the shaft, this lever is moved by 
the tension, and forces the brakes into contact with the wheel. 

Safety AUachment to City Cars. — Mr. 0. Mahan, of Washington, D. C, has 
recently patented a device for removing obstructions from before the wheels, 
and thus to prevent the possibility of crushing any unfortunate child or adult 
who may &11 in a dangerous position beneath the car. It consists of a plough- 
like attachment on each brake which, by the aid of a point travelling in the 
groove of the rail and provided With two small wheels, one placed horizon- 
tally and one vertically to diminish the friction, throws out with a kind of 
plough-like action every obstacle of whatever nature. In a trial recently made 
in New York City, the effigy of a man was made up of heavy material so aa 
to weigh 160 pounds, and repeatedly thrown in various positions upon the 
track, but was in every instance quietly removed without injury to itself or 
the apparatus. Stones of various sizes were also placed in the grooves and 
w^re removed with the same ease. 

Rail/road Car Springs. — ^India rubber came quite rapidly into use for car 
springs a few years ago, but appears now to be going into disfavor. Vege- 
table gum is not the thing ; it is too lively, and dances a car about too much' 



MSCHAinOQ A2n> USEFUL ABTO. 55 

it 18 short-lived — ^beoomlng dead or crushed down to an inelastic mass in a 
little over a year ; it is liable to accident &om cracking or bursting open, and 
it freezes stiff when it is needed most, when the track is rigid with frost, and 
when the rails, wheels, and axles are brittle as pipe stems. The singla 
elliptic spring, steadily used in 'England, and the double eUiptic, frequently 
used in our own country, are free from most of these objections, but are more 
expensLve, and occupy more space, as they require to be of considerable 
length. The friction of the plates of steel upon each other prevents the 
occurrence of the repeated boundings observed with the gummy supports ; 
and, although lightly stiffer and brittler in severe cold weather, the difference 
in this respect is not practically appreciable. The volute spring recently 
patented and introduced by Mr. F. M. Eay, of New York, appears to com- 
bine all the qualities desired in a very high degree — ^being a stout steel ribbon 
coiled up into as compact a form as a rubber spring, and possessing the fric- 
tional qualities desired in the very best degree. The pressure comes upon 
the centre of the coil, and tends to push it through — ^an action which not only 
brings into play to a proper degree all the elasticity of the metal, but, by a 
happy coincidence, tends to bind the coils of steel together, so that the fric- 
tion increases with the load. This action, also, by constantly tending to coil 
the steel tighter when the strain is apphed, humors the nature of the metal, 
which, having its particles compressed, or "upset," on the inner side of each 
coil in the act of manu&cturing the spring, would be soon broken by any 
force tending to straighten the same. A form of volute spring has also been 
used to a limited extent for some time in Great Britam ; but the American 
form is understood to be far superior in the form of the ribbon, which is 
swelled in the middle, iostead of flat, before winding up, and in the provision 
for equalizdng its action by allowing it a partial support under its base as 
the load is increased, so that its action is pretty nearly the same under all 
loads. 

Improved Rail/way Apparaius for Ascending Grades. — A gentleman of the 
name of Henfrey has taken out a patent, in Piedmont, for a very ingenious 
method of carrying railway trains over Mont Oenis, or any other similar 
moimtain pass. A railway, of the usual description, will be laid down in a 
direct line frt>m the bottom to the top of the ascent. The acclivity in the 
case of Mont Oenis, will be from one in ten to one in twelve. Between these 
two rails a canal is to be dug, three feet nine inches in width, and about 
thirty inches in depth, which is to be hned and made completely water-tight 
with iron plates of the description called by engineers " boiler plate." The 
motive power to be employed is a stream of water, about a foot deep, flowing 
— or ratiier rushing — down this canal It is clear, therefore, that an abun- 
dant supply of water on the summit to be reached is a necessary condition of 
the scheme. Mont Cenis, however, affords every facQity in this respect. On 
the outfflde of the railway another cogged rail will be laid down on either 
side. On the arrival of the train at the l^ottom of the hill, the steam engine^ 
which has so &r brought it on its journey, will be exchanged for a machine 
of a very simple and &r from costly construction. In the middle of a frame, 
about tiie size of an ordinary steam engine without its tender, a water wheel, 
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adapted to the above-desGribed canals will be fixed, having a diameter of 
twelve feet. On the same axis will be fixed two cogged wheels, to work in 
the cogged rails, of six feet diameter. With this apparatus it seems dear 
that the descending stream must force the water wheel to make revolutions 
towards the top of the hill, and to carry round with it the cogged wheels in 
the same direction. As the diameter of these is to be half that of the water- 
wheel, the rate of ascent will, of course, be half that at which the diameter 
of the water wheel moves. It is calculated that the latter speed wHl be ten 
miles an hour, and the former therefore five. It is further calculated, that a 
machine of these-dimensions will carry up the proposed acclivity a weight of 
firom fifteen to twenty tons, or say &om sixty to eighty passengers. Should 
it be requh^ to transport a greater weight, as many other such en^es may 
follow each other, at intervals of 150 feet, as may be required. Reckoning 
the ordinary present rate of travelling up the mountain at two miles and a 
half an hour, and considering that the direct rail will, between the bottom and 
the top, traverse a space not more than half the length of the winding post 
road, it will be seen that the ascent will be achieved in one quarter of the 
time now occupied. For the descent^ the water wheel, moving through and 
against the stream, will act as a restraining force to moderate and regulate the 
speed. 

ImproveTnenl in (he Manufacture of Railroad Rails. — Mr. W. Bayton, of 
Stafibrdshire, England, has patented a highly important improvement in the 
manufacture of T rails, by which it is claimed that the base, or flange, of the 
rail may be made at once from ordinary puddle iron, instead of from re-heated, 
as at present ; or by using the same quality of iron as is now employed, the 
rail may be made with a much deeper web and wider flange than is now 
attainable, while the loss fhjm cutting up rails with torn flanges, patching, &c., 
is wholly avoided. For this purpose differently shaped grooves are employed 
in the rolls, both roughing and finishing. The pile, in passing through the 
rolls on its fiat, is made to present on both its upper and lower surfisujes 
(^rfiich are subsequently to become the head and flange of the rail) a hollow 
and concave, instead of a plane and straight surface; which hollow concavity 
is filled Up by the iron displaced from the throat of the rail in finishing it on 
its edge. A much more regular draught is thus obtained, and all danger of 
ripping the fiange avoided. 

Railway Wheds. — S. Sudbrook, of London, has recently obtained a patent 
for an invention which consists in forming the periphery or outside edge of 
railway wheels with wood, forced and pressed into and between suitable 
plates and chambers in such a manner as to form a very hard and compact 
sur&ce, with the end of the wood so placed as to run on the rail ; it is the 
same application of wood to the tread of railway wheels that has been applied 
to the bearing boxes of shafts. 

Iron Block Railway Chair. — ^Mr. Stephen Reed, of England, has directed 
his attention to the construction of iron railway chairs and sleepers, to be 
substituted for wood. In lieu of only a 4-inch bearing of the ordinary rail 
upon the sleeper, the bearing is increased to 21 inches, with permanent sta- 
bility so insured at the joints, that three chairs are enabled to be fixed instead 
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of four, now required, aooording to the old method. Mr. Beed's block chair of 
Cfust iron spreads so sa to occupy a resisting sur&ce of 462 inches superficial, 
being 22 inches lOng by 21 inches in breadth, f in. in thickness, and turned 
up with a margin f in. high. The boss which carries the chair is hollow; 
Hie sides and brackets are f in. thick ; the 21-inch bearing is \ inch thick. 
The weight of the joint chairs is 1 cwt. 1 qr. 7 lbs. each, and that of the inter- 
mediate chairs 1 cwt. qr. 26 lbs. The weight and size, however, can be 
modified according to circumstances. This system requires neither spikes, 
tie-bars, wood pins, nor screw bolts. The permanent way may be made even 
of sand in the absence of ballast, and the chairs, once imbedded, will continue 
firm and undisturbed in wet weather, or during fh)st or thaw. By a judicious 
arrangement of the permanent way, and the formation of a bed of sand below 
the sleeper, all rigidity is removed, and a smoothness of transit is afibrded for 
the trains, which very considerably tends to the diminution of the tear and 
wear of the rolling stock. Time has tested the value of this mode of construc- 
tion, it having been extensively used in the north of England. Timber laid 
lines require re-laying almost periodically, and although the cost of the iron 
chair in the first instance may be greater than wood, on the ground of dura- 
bility, the advantage in the long run is with the iron sleeper. — London Mining 
Journal 

New Girder EaiL — A new girder rail has been invented by Mr. "W. B. 
Adams, of London. It is similar to the ordinary one, but two inches deeper, 
being seven instead of five inches. There is a flange at the top and bottom, 
and on each side angle brackets, one side of which fills up the space between 
the flanges, secured to the rail by bolts, the other extends outwards, forming 
a sort of longitudinal shelf at each side, level with the ballast, so that when 
packed, all that is seen is two and a half inches rising above the brack- 
ets. Those form a secure bearing of thirteen inches wide. The ballast is 
packed fix>m each side, and thus secures the permanent way. The gauge 
is kept 'correct by the rodd, about nine feet apart, no wooden sleepers are 
employed, and the entire rails and appendages, consisting of rails, brackets, 
bolts, and tie-bars, are of wrought iron — ^the whole, when complete, forming 
one compact mass. This rail is expensive at first, but is said to be the cheap- 
est in the end, enduring longer and requiring less repairs. 

Cast Iron Sleepers /or BaUways. — ^An improved cast iron sleeper, the inven- 
tion of a Mr. H. Greaves, of England, has been applied with success of late 
on many of the English and continental railways. The form of the sleepers 
18 semi-spherical, which thus admits of the smallest amount of metal for a 
given strength. Those intended to receive the tie-bars are cast with an 
opening through them, and the ties have but to be keyed to secure the rails 
firmly at the proper distance apart. These sleepers, by this method of tying 
them, are suitable for any gauge, and allow of the rails being laid with 
remarkable fiuality. The chairs to receive the rails are so formed as to allow 
of the removal of a defective or worn out raU, without disturbing the sleeper. 
The oscillation of rails causes the wear and tear of locomotives and cars, but 
these sleepers are stated to preserve the rails perfectly firm, and as not beings 
liable to spring like wooden ones. As theso deepers have a broad base, they 

3» 
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tend to impart solidity to the whole track. The nUls are &fltened in the cittire 
with wooden keys ; each sleeper weighs 100 lbs., and is buried a consider- 
able distance in the ground, which, with its great breadth of sur&oe, tends to 
prevent all lateral motion. 

Excluding Dust from Cars. — ^The following is a device of Joeeph Woods, of 
Jersey City, N. J., for excluding dust from railway cars . He incloses all tiie 
open space below the car with lattice work, arranged like the lattices of com- 
mon Venetian blinds. The indosure extends from the base .of the car 
down as near to the ground as safety permits, the wheels, &a, being covered 
in. 

The inventor alleges that the dust is raised by the air which rushes in to 
fill the vacuum occasioned by the rapid passage of the car, as it sweeps over 
the surface of the ground. It is also said, that the lattice- work serves to 
cause a suction from both sides inward, underneath the car, and that the two 
currents of air, when they meet, unite, and rush backwards to the rear end of 
the train. The dust, as fast as it rises, is thus drawn in beneath the cars, 
carried back, and discharged at the rear. The improvement is applicable, at 
very small expense, to all of the ordinary passenger cars. 

RaHnJoay Night SigTiais. — ^The following improvement in night signals has 
been Introduced on the South Western Railroad of England. Two lights, one 
red and the other white, are to be fixed to an arm at a certain distance firom 
each other, and at a certain angle, and to be connected with the axle of one 
of the wheels of the last carriage of each night train, and caused to revolve by 
the motion of the train. The speed at whidi they turn will be governed by the 
speed of the train, which it will also indicate, to warn and guide the drivers 
of trains coming after. The present lights on railway carriages can at a 
distance be scarcely distinguished fix)m fixed lights, and it is impossible at 
times to guess, until a collision is unminent, whether the light seen ahead is 
the one attached to the first or last carriage of a train, and consequently 
whether the train with such a light is coming towards or going from another. 
To obviate this inconvenience and danger the revolving lights will be most 
effectual, for even if a train is stopped and the revolving lights are at rest, the 
angle at which they are placed will render them distinguishable and easy of 
recognition. 

HOT AIR LOCOMOTIVE. 

Captain Phineas Bennett, of New York, is the inventor of a new loco- 
motive constructed within the last few months, and which has been tried to 
some extent on the New York and Erie track, but we regret to say so fhr 
without any strong prospect of final success. It is a fiill sized, very hand- 
somely finished engine, with two pairs of six feet driving wheels adapted to 
the broad 6 feet gauge, and is driven partly by air and partly by steam, the 
two elements being mingled together and worked off in the usual manner 
by the aid of cylinders and pistons. The steam is generated in a stout 
chamber immediately over the fire, the water being kept up in the usual 
manner by a force pump connected with the machinery. The air is heated hy 
passage directly through the fire. It is in &ct the same air which usually 
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Altera the fire through the grate to support c&mbustion, and which usually 
escapeSi highly heated, through the chimney. In order to make this heat 
available in impelling the engine, this air is compressed to a high tension, 
and forced in under the grate by a large pump connected directly to the 
piston-rod, and is not allowed to escape into the chimney until it has passed 
through the cylinder and impelled the piston. By this means all the expan- 
sion due to the change of temperature serves to develop power in the propul- 
sion of the machine, and if, as is the case in &ot, the nuxture of steam and 
heated air be cut off early, and consequently be worked very expansively in 
the cylinder, so as to reduce it nearly to the pressure of the external atmo- 
sphere, the gain due to the use of the air is very considerable. One great evil 
arisiDg fix>m this arrangement is the too high temperature of the air. It was 
contemplated to overcome this by diluting it with a greater or less quantity 
of equally compressed air not passed through the furnace, and also by 
showering upon it a small quantity of water, which, by absorbing the heat 
and changing to steam, would cool the gaseous matter, and would itself impel 
the engine in the usual approved style. These latter features are new, we 
presume, and peculiar to the inventor, but the use of smoke or air heated in 
this manner has been treated before, and like Ericsson's, abandoned as im- 
praoticable, although affording undoubtedly some degree of economy over the 
yet triumphant steam. The difficulties experienced in former trials arose from 
the scratching and destruction of the interior surface of the cylinder, and in 
spite of all the precautions described, the same difficulty exists in the machine 
under notice, to such extent as to render its success extremely doubtM 
unless some new expedient can be adopted either to free the gases from 
particles of coal and grit, or more efficiently and constantly to lubricate the 
working surfaces. In short, the results so &r have demonstrated that, as 
has been the case with all previous efforts in this directi9n, the saving in fuel 
by the introduction of heated air, has been far more than counterbalanced by 
the increased expense and rapid destruction of the machinery. 

LEE AN'D LABNED'S STEAM FIRE ENGINE. 

A new steam engine, differing in almost every respect from all others 
within our knowledge, has lately been constructed in New York, and several 
times exhibited with apparently the most complete success. 

As originally constructed the steam could not be kept up to the proper 
point, but rapidly declined whenever the full power was applied, so that its 
performance resembled that of the usual man-power machines, requiring 
intervals of rest. This difficulty has now been overcome by fixing a grate in 
the furnace, an addition not previously supposed necessary with wood fuel, 
and it is now able without any artificial draught to generate steam as fast as 
it is consumed, while throwing to a great height a steady stream through 
a one and a quarter inch nozzle for a half day at a time. Messrs. Wellington 
Lee and J. Gt. E. Lamed, of New York, are the inventors of this combination, 
the whole of which weighed, before the grate was added, but 6,500 lbs., and 
is designed to be easily and rapidly hauled in any ordinary condition of the 
streets by two horses, without assistance from the firemen. 
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The boiler is of course the most impcnrtaiit element in the combination. 
This is the mvention of Mr. Lamed alone, and consists almost entirely of 
tubes through and around which the flame is carried in such a manner as to 
generate steam in the most rapid manner possible. It is common to employ 
tubes to a great extent in steam boilers, the same serving in some instances, 
as in the common locomotiye, to cany the flame through the water; and in 
others, as in some ocean steamships, to cany the water through the flame. 
Either plan presents great heating sur&ce, and when, as in the barrel of a 
locomotiye boiler, the space is nearly filled with tubes, and the quantity of 
water is consequently small, steam is generated very quickly, and supplied 
very efficiently. There is an additional advantage, however, growing out of 
the use of tubes in the other form— containing the water inside ; this is tb& 
diminished danger in case of explosion. The rupture of a small tube is of 
little moment, so far as danger to the surroundings is concerned, and it is for 
this reason that Mr. Fisher, the great modem advocate of steam caniages, 
makes his boiler a mere cage of tubes with the fire in the inclosed space. 
The boiler now under notice is a compound of both. A waU of upright tubesi 
tightly packed together, sunounds the fire, while above the fumace the flame 
acts both on the inside and outside of a double tube. By a double tube is 
meant, in this case, a large tube inclosing a small one ; the Annular space 
between being filled with water, and the whole provided with every &dlity 
for rapid circulation by receiving water freely, laterally, and from below. 
A strong water bottom, liberally punctured with short tubes to supply air to 
the fire, and a large chamber above to separate and dry the steam, completes 
the description of this boiler, which is probably the most powerfully efficient, 
for its size and weight, in the world. Economy of fuel, the great point aimed 
at in most steam apparatus, has been entirely set aside in this constmction, 
and although from its arrangement the amount consumed is not probably 
excessive, the whole end and aim is attained in a boiler, light, strong, and 
durable, which wiU generate dry steam at a high pressure with the greatest 
possible rapidity. The time elapsing between the lighting of the fire and the 
starting of a vigorous stream has varied from ten to twelve minutes, so that 
steam would probably be raised while the machine was being hauled a mile. 

A steam fire engine must embrace three distinct parts, the boiler, the 
engine or engines, and the pump or pumps. The machine under notice 
employs two of Beed's patent osdllating engines, one of the simplest forms 
known, both connected at right angles to the same crank. The shaft requires 
no balance-wheel, but is keyed directly to a large and strong rotary pump, 
Carey's patent, the effect of which is to force a continuous stream of water 
through the hose without racking the machine or exhibiting violent action of 
any kind. With dry pine fuel, little smoke or other annoyance is experienced ; 
and as a means of subduing extensive fires, or all such as cause a signal of 
general alarm, the steam machine may be considered as having to a great 
extent established its reputation. 

THE DBAINAGE 01^ THE LA K E OF HAARLEM. 

M. D'Endegeest, President of the C!ommission for the Drainage of the 
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Haariem Lake, has published a final report on the condition of the enterprise.^ 
The total expense of the undertaking, from 1839 to 1865 indusiye, has been 
8,981,844 florins; the revenue proceeding from the land redeemed and sold 
is estimated at 8,000,000 florins. The land was at first valued at 200 florins 
per hectare (2,471 English acres). Subsequent examination proved that the 
soil laid bare by the draining operations was of £ur greater value than was 
origmally supposed. Thus in 1858, 784 hectares brought 575,000 florins, or 
783 florins per hectare ; and though subsequent sales have not realized such 
large prices, yet the land commanded a much higher price than the first valua- 
tion. "This result," says M. D'Endegeest, "surpassed all expectation, inas- 
much as the grand object of the drainage was rather to put an end to the 
encroachments of the lake, than to make a lucrative speculation of it" It is 
stated that a great number of farms are springing up on all sides, and that 
the cultivation of the rich land is affording employment to many hundreds of 
laborers. The total amount of land available for agriculture is estimated at 
18,000 hectares ; and by proper care and supervision it is confidently expected 
that no water overflows will take place.* 

BBABINGS FOB JOUBNALS. 

Boxes composed of brass, or of brass lined with soft metal, have long been 
used for supporting revolving shafts, but of late years iron .boxes have been 
considered by many nearly as good, if kept well oiled. The very latest 
change seems to be a tendency to go back to the still more ancient practice of 
employing hard wood as the material for this purpose. The British steamer 
Himalaya, having had the old brass bearings removed, substituted lignum 
vitae bearings to her screw shafting, which have operated much better. A 
correspondent of the London Artisan thus describes the results of their 
application : 

" Since the application of this material the vessel has run about 80,000 
miles, during which time the engines have made about 8,000,000 revolutions. 
The total wear down in the stem post does not exceed \ inch, which is, of 
course, very trifling for the work done. The screw shaft is lined with brass 
at the part bearing on the wood, and this bearing is 18 inches diameter by 
four feet long. The lignum vitse is inserted into the cast iron stem pipe in 
segments, each piece being the whole length of the bearing, and about 8 
inches wide by f inch thick, so that the segments combine into the form of 
the pipe, in a somewhat similar way to the staves of a cask. The abutting 
edges oi these segments are rounded off to form water-ways, and their sur- 
fibces are also scored in several places, to allow a free circulation of water on 
every part of them. These segments are prevented from running round with 
tiie shaft through its fiiction by a strip of metal, which is pinned on to the 
upper side of the stem pipe, and agamst the edges of which the lignum vitsa 
segments abut. They are kept in at the mnor end by a~ shoulder in the 
stem pipe, and at the outer end by a ring, which is screwed on to the 
stem post." 

* See Annnal of Scientlflo IXisoovery, 1868, pp. 81-84 
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The question has also been recently tested in New York, on a small scale, 
by running a shaft with one end between wood and the other between brass 
bearings, both equally loaded by levers like safety yalves, and covered with 
watw to insure coolness. During 18 houra the brass wore off about l-10th 
of an inch, while the wood had not worn to any extent that was aiqn!eQiAble. 
It is now being tried with a harder kind of brass. 

FEBST'S VALVE MOTION. 

* 

The engines employed in the screw propellers on our Upper Lakes have 
usually been single high-pressure cylinders, mounted perpendicularly over the 
crank, but this style is now giving way for the introduction of the more com- 
pact oscillatory. An extremely simple valve-motion for this style of engine 
has been lately devised by Mr. H. 0. Perry, and which has become very 
popular. An oscillating engine is hung on trunnions like a cannon, and its 
roddng motion as the crank revolves seriously deranges all the usual methods 
of working the valve. Mr. Perry employs a rotating or partially rotating 
valve, serving its purpose in a manner precisely similar to the ordinary slide- 
valve employed on locomotives and small stationary engines. The ports are 
arranged as usual, but the cylinder-&ce, on which the valve rests, is curved 
instead of flat, and the valve is in short a slide bent to fit the cylinder-face. 
These curved sur&oes form a portion of a true cylinder, and the desired 
sliding motion is obtdned by partially revolving a shaft which extends along 
its axis. It must be understood that this shaft extends across and not leng^- 
wise of the main working cylinder, and projects at the side rather than at the 
end of the steam-chest. On the projecting portion of this shaft is a swell 
containing a socket in which the starting bar may be inserted &>t working by 
hand, and also two arms extending in nearly opposite directions, with a wrist- 
pin at each extremity. By connecting one of these wrist-pins to any fixed 
point the rocking of the cylinder gives a motion to the valve which would 
be exactly the motion desired except for the absence of what is technically 
termed " lead." To obtain just the proper motion the pin is connected by a 
suitable rod, not to a fixed point, but to a small excentric on the main shafts 
the excentric being keyed in such position as to give the lead, or in other 
words, make the valve uncover the port and admit steam to the cylinder a 
little before the commencement of the stroke. In backing the engine this rod 
is thrown out of use, and the other wrist-pin is connected in a similar manner 
to another excentric, by which means a perfect reverse motion is obtained. 

The great simplicity of the arrangement will at once be obvious. A steam- 
chest of little more than the ordinary height, with a slight shaft protruding 
through a stuffing-box in its side, a couple of short arms thereon (that 
extending upward being somewhat the longer to compensate for the 
increased motion of that point, due to its greater distance firom the line of the 
trunnions), and two excentrics, with suitable excentric rods and hooks con- 
nected together, constitute the whole of this ordinarily complex apparatus. 
The overhanging end of the rocking shaft being of considerable length aa 
additional support is usually provided, consisting of a suitable arm rising 
finom the trunnion. 
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THE FRENCH FIELD HOSPITALS, OR AMBULANCES. 

The word Ambukmct, or field, or flying hospital, is yery fiunlHar to mo8t 
oi our readers; but manj are, perhaps, not aware of the actual maimer in 
which these hospitals are organized and conducted. 

The principle upon which the whole arrangement rests is that the medical 
officer — viz. the scientific man, should not be harassed with anxiety about 
stores and packages, and that those matters should rest entirely with 
responsible agents, whose duty it is to attend to his directions, within the 
limits of the regulations. Hence we have the following practical divisions:—- 

The medical officer at the bedside is invested with the whole control and 
management of his patient The pharmacien, upon the surgeon's prescrip- 
tions, prepares the medicines; the derk sees to the procuring and proper use 
of the required articles of furniture, and to the carrying out of the diet cards 
filled up by the medical officer; the ward attendant takes the immediate 
charge of the sick or wounded man; the Sisters of Charity and chaplains aid 
in the work of benevolence and kindness ; the assistant-commissariat officer, 
who receives orders &om his superior, watches over the management of 
the whole; and the regular working of all these secures a perfect unity of 
action. 

The ambulances, temporary hospitals, and convalescent depdts are intended, 
during a campaign, for the reception of the wounded or sick soldier. If the 
seat of war is too distant from the frontier of France, where hospitals are 
organized for the reception of the sick or convalescent, an eligible locality is 
chosen for the erection of temporary hospitals; hence the great central noeo- 
oomical establishment of Constantinople. Now, these various modes of relief 
for the soldier — ^viz. the ambulance, the temporary hospital, the convalescent 
depot, and the permanent hospital, have each a peculiar organization. 

The ambulance is the movable hospital which follows the army in all its 
movements. There are ambulances for the infantry, and others for cavalry 
all connected with the different divisions. At head quarters there is, besides, 
a reserve of surgeons, and two ambulances of in&ntry and one of cavalry, 
always ready to go forward at a moment's notice. It was important, in order 
to insure lightness and rapid movements fix>m one place to another, to 
arrange the packages so that they might not prove cumbrous under any cir* 
cumstances. Everything must, therefore, be reduced to the least volume, and 
all the requisites for dressing wounds are disposed in panniers, the weight of 
which is so calculated as to suit the strength of the pack horse, in case the 
usual wagon breaks down, or cannot be got through a difficult country. 

Only five carriage boxes are allowed for the reception of the following 
articles: — amputation and trephining cases, tents, litters, splints, solidified 
broth, brandy, linen and lint, medicines, &a These five boxes or cases con- 
stitute an infantry ambulance, and provide 8900 dressings. Three cases, with 
4000 dressings, form a cavahy ambulance. These ambulances are sub- 
divided into active and reserve sections. The reserve section, which com- 
prises two cases for the infantry, and 3600 dressings; and one case, with 



M AinfUAL OF ecnEMTmo dibootiebt. 

1600 draMingfl, for the oavaliy, remains generallj with the wagons attached 
to the oorpsy and is kept ready to sapply the active section with any article . 
that may be wanted. The latter is again subdivided into ambulance dep6t 
and flying ambulance. 

The depdt ambulance settles down at a convenient distance from the 
battle-field, and the attendants immediately take down the cases from the 
wagons, prepare the linen, lint, dressings, fta They light a fire, and imme- 
diately make^ with their solidified broth, a good saucepanful of soup. This is 
called the precaution soup, and thus they have at once what we should call 
beef tea for the wounded. Everything being thus prepared, a red flag is un- 
fiirled, to apprise the woundedjnen where they can get relief The flying 
ambulance goes, in the meanwhile, to the immediate rear, within the enemy's 
range, to attend to the men who receive dangerous wounds. At the same 
time clerks, under the command of commissariat officers, and accompanied by 
medical officers, proceed along the lines, and cause the wounded to be taken 
up by the attendants and the drivers. This latter arrangement is espedally 
intended to prevent the soldiers from yielding to compassion, and succoring 
their fiUlen comrades, no man being allowed to leave the ranks, however 
desirous of aiding the wounded. 

The ambulances just described are called the European ambulances, but 
there is another kind, called African ambulances, which latter have been in- 
stituted to serve in countries devoid of roads and destitute of accommodation. 
An ambulance of tlus kind, calculated for a corps of 10,000 men, contains 
6600 dressings, and requires 364 pack mules. Twenty-four of these cany 
iron litters, on which soldiers who have had a limb amputated may be placed ; 
and 250 carry little arm chairs made of iron and leather, which may be 
unfolded, slung, and &stened to (he pack saddle, and will take a patient on 
each side of the mule. The rest of the mules carry the casks of diet drinks, 
the stretchers, the blankets, the leather covers for the sick, the tents, the 
surgical boxes, the cases containing the drugs, &c. Sixteen medical officers, 
seven clerks, and 104 attendants on the sick or wounded, are attached to this 
ambulance, which is mainly intended by its fleetness for vanguard service 
and for picking up the wounded on the field of battle. Both the European 
and Afiican ambulances were used in the Crimea with the best effects. 

Light carts have also been sent to the seat of war. Three wounded men 
can be accommodated on the tront seat; there is a case behind, properly 
secured, which is so made as to contain two stretchers; and boxes, sur- 
rounded by wire work, are intended for the guns and sacs of the soldiers. 

Such are the characters of the ambulances, the peculiarity of which is to move 
rapidly from place io place, and to be ready for all the emergencies of war. 

DEVELOPMENT OF HEAT IN STEAM BOILERS. 

The editor of the Railroad Record thus describes the results of some expe- 
riments undertaken by him, for the purpose of testing the alleged rapid 
development of heat in steam boilers when covered according to Harshman's 
method with a loose copper casing. He says: — Our boiler is an upright 
tubular one, with flues of one inch opening each. The boiler was thoroi^hlj 
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cleaned and put in the best possible order. The engineer was then directed 
io nm for one week, car^nlly weighing his coal, as well that used in getting 
up steam as the consumption to do the work. The result of the week's ex- 
periment was an ayerage of 750 lbs. of coal consumed per day, the quan- 
tities varying from 25 to 60 lbs. per day according to the work to be done. 
We should here state that the engine had also been put in good repair. At 
the expiration of the week, having satisfied ourselves of the average consump- 
tion, we directed the copper casing to be tied around the boiler; the esgi- 
neer continuing as before to weigh carefully the fuel consumed. 

The result of the first week^s consumption after the copper was put on was 
475 lbs. per day. The second week and each succeeding week showed an 
average of 450 lbs. per day. The consumption of fuel and the comparative 
advantages gained by the copper covering, would therefore be represented as 
follows: 

Consumption without copper casing .... 750 lbs. 
Do with copper casing . . . . . 460 „ 

Saving SOOlbs. 

or 40 per cent, of the ordmary consumption of fuel in the furnace. 

This result was to us, who paid the coal bills, highly satis&ctory. But 
apart from its economy, it presents an interesting subject for consideration; 
That a steam boiler does not radiate 40 per cent, of the heat received must be 
evident. If it did, inclosing the boiler in wood or other non-conducting sub- 
stances would show an eqvud saving in the consumption of fuel Yet such is 
not the fact. We are informed by practical men that a wooden case effects a 
saving of from 5 to 10 per cent It is also stated that a sheet iron casing will 
effect about an equal saving. The saving of 40 per cent, by a copper casing 
wrapped loosely around the boiler is a fact for the consideration of the curious 
and philosophicaL 

BLANCHARD'S TIMBER BENDING PROCESS. 

By Blanchard^s timber bending process (see Ann. ScL Dis. 1855, p. 88), now 
effectually proved and established, it is stated that the strength of the wood 
is increased at least seventy-five per cent, at the point where strength is 
most required. The curve, moreover, never relaxes. The timber, tis in the 
old process, is first subjected to the influence of steam, which softens the 
whole mass, and puts it in a fit state for the action of a machine. The prin- 
ciple of bending, as employed in this new application, is based on end- 
pressure, which, in condensing and turning at the same time, destroys the 
capillary tubes by forcing them into each other. These tubes are only of use 
when the tree is growing; and their amalgamation increases the density of 
the timber, the pressure being so nicely adjusted that the wood is neither 
flattened nor spread, nor is the outer circumference of the wood expanded, 
though the inner is contracted. Now, the error of the former process, as 
expounded by competent judges, has arisen from the disintegrating of the 
fibre of the wood by expanding the whole mass over a rigid mould. Wood 
can be more easily compressed than expanded ; therefore, it is plain that 



66 AmruAL OF 80iBimn;o pisooybbt. 

a prooees wfaioh indaoes a greater doflenees in the oompoaent parts of the 
pieoe under operation — ^whichf as it were^ lodes up the whole niasB by knitting 
the fibres together — ^miist augment the degree of hardness and power of resist- 
ance. The wood thus becomes almost impervious to damp and to the depre- 
dations of insects, whilst its increased density renders it lees liable to take 
fire ; and the present method of catting and shaping timber being superseded, 
a saving of firom two to three-fourths of the material is brought about The 
action of the madiine throws the cross grains into right angles; the knots 
are compelled to follow the impulse of the bending; the juices are forced out 
of the cells of the wood, and the cavities are filled up by the interlacing fibres. 
In the same way, you may sometimes see in the iron of which the barrels of 
muskets are made, a kind of dark grain which indicates that the particles of 
the metal, either in the natural formation or in welding, have been strongly 
clenched in one another. These specimens are always greatly valued for their 
extraordinary toughness, as well as for a certain fimtastical and mottled beauty. 
Another of the good results of this new method is, that the wood is 
seasoned by the same process as that which effects the bending. The season- 
ing of the wood is simply the drying of the juices, and the reduction of the 
mass to its minimum size before it is employed,, so that there shall be no 
future warping. The compression employed in the process of bending at once 
expels the sap; and a few hours are sufficient to convert green timber into 
thoroughly seasoned wood. Here is an obvious saving of time, and also of 
money, for the ordinary mode of seasoning, by causing the wood to lie 
waste for a considerable period, locks up the capital of the trader, and of 
course enhances the price to the purchaser. Time also will be saved in 
another way, in searching for pieces of wood of the proper curve, for carrying 
out certain designs. An English engineer (Mr. Charles Mayhew) remarks 
that one of the advantages of the American method is that, " in its applica- 
tion to all drcolar, wreathed, or twisted work, it not only preserves the con- 
tinuous grain of the wood, which is now usually and laboriously done by 
narrow slips of veneer glued on cores cut across the grain, with many un- 
sightly joints, ill concealed at best ; but it will materially reduce the cost of 
all curved work, which now varies according to the quickness of the sweep, 
and will give the artist greater fireedom in his design, by allowing him to 
introduce lines which are now cautioudy avoided in order to prevent the cost 
of their execution." 

IMPBOVBMENTS IN STEAM PUMPS. 

BaWa Steam Safety Pump. — ^This is a contrivance for making the supply of 
feed water in a steam boiler self-regulating. The pipe through which the 
steam is received for impelling it is connected with the boiler at just the level 
where the water sur&ce should be. When the water rises too high the pipe 
takes water instead of steam, and as the contents are compelled to travel 
through cocks nearly dosed, so little of the heavy fluid passes in any given 
time that the pump works very slowly ; but the moment the water gets a 
little low, so that steam is supplied, the superior ability of this subtle fluid 
to crawl through small passages guarantees a libenil supply, and the pump 
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works rapidly. Whether it be steam or water which comes firom the bdler, 
it is alike discharged into a feed heater, together witii the additional water 
required, and is finailj pumped back into the boiler at a temperature nearly 
up to the boiling point 

HoVqfs JSUipHc Eotary Pump <md Steam JSngine. — ^In this invention the 
principle is that of two gear-wheels mesh^g into each other within a tight 
case, and bringing up at each reTolution as much water as can be contained 
in the cavities between the teeth ; but there are several points in which it 
differs from this ancient device, one of which is the giving of the gear-wheels 
substantially an elliptic form, the points, so to speak, of one touching against 
the flat or rather the JioUow sides of the other, and vice verad. The whole is 
ingeniously and carefully packed, especially when to be used, as a steam 
engine, and a very novel idea is adopted in working the steam oondensingly 
when the steam en^e and pump are intimately connected. For this pur- 
pose the exhaust steam, instead of being discharged into the atmosphere, is 
turned into the suction-pipe, where it is instantly condensed, and all the suc- 
tion or vacuum there existing is felt on the exhaust side of the pistons to aid 
the working of the engine. 

IMPBOYEMENTS IN GBATBS AND FUBNACES. 

Novel Fire Grate. — ^By B. P. Peering, of Philadelphia, Pa. — Certain kinds 
of anthracite coal, when burned in stoves, produce a clinker, or lava> that 
adheres to the sides of the stove, or fills the interior, and prevents good com- 
bustion. The clinker generally fbrms at the lower part of the fire. If there 
were any means of holding up the fire so that the ash grate could be 
removed, the clinker stuffs might all be easily taken out from below at plea- 
sure. At present, the clinker cannot be well removed until the fire is 
extinguished, and it is then hard, fiinty, and liable to injure the lining of the 
stove in being broken ofil This improvement is intended to remedy the 
above defects. Apertures are made in one side of the stove, just above 
where the clinkers form, and through these holes suitable bars are intro- 
-duced ; when the bars are pushed in they form a temporary grating, which 
supports the fire while the ash grate below is taken out for the removal of 
the clinker refiise. 

OrampUytCe Improved Fwmace. — ^T. R. Orampton, of London, has pa- 
tented an improvement in locomotive and other boiler furnaces, which con- 
sists in employing a series of flat bars arranged transversely in a furnace of a 
steam boiler, one bar below another, and somewhat forward of each other, 
thus producing a shelving grating, with spaces for the passage of air horizon- 
tally between the bars. At the lower part of such series of shelving bars is 
a series of ordinary fire bars, which receive the well ignited fuel descending 
down the shelving bars, and which are so connected with an axis as to aJlow 
fire to be dropped upon them when desired. 

Improvemamt in SmelMv^ Fwmaces. — ^A patent has been taken out in 
England, by Mr. A. Jenkms, for the following improv^nents in the above- 
named furnaces: 

The prindpal feature in the improved reverberatory furnace is, iSbaH one fire 
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flerres the doable purpose of reducing and calcining tiie ore. The fire is coo- 
tained in an ordinary fireplace sitaate at one end of the doable fimuice. 
The gases and flame from tiiis fire pass through a lateral opening or flue into 
the reducing or flowing furnace, and, after passing over the surface of the ore 
contained therein, enter hj another opening or openings into the calcining 
ftimaoe, which is placed upon the same ley^ or nearly so, with the flowing 
fttmaoe, the gases passing off hj a suitable flue or flues to the chimney. In 
the passage or passages which conduct from the flowing fomace to the cal- 
cining furnace there are placed suitable doors or dampers, which are so 
arranged that by opening or .dosing certain of them, the gases or flame may 
either be directed into the calcining furnace or cut off and turned into a waste 
flue leading to the chimney. 

Spencers Fu/macefbr (he OonswnpHon of Smoke. — ^In this fomace, invented 
by Messrs. Spence & Sons, of Boston, the smoke and gases, when the 
fhmace damper is dosed, are kept reyolving directly over the fire in a large 
dome, and can escape only through a tapering tube, the bottom of whidi is 
very near the fire, and only one and a half inch in diameter. It is evident 
there must always be a slight escape of smoke and gases to keep up a 
draught to the fire ; but this tube, being so small in diameter, allows only 
enough to escape to keep up the draught; the remainder of the smoke and 
gases is oonkimed. The power and economy thus gained are surprising. * 

MACKENZIE'S BLOWING MACHINE. 

The blowers now in use are of two classes : the bellows and the fan. The 
fan blower in various forms and proportions is driven at a high velocity, and 
drives a large volume of air with a force suflBcient for ventilating mines or 
buildings, blowing away the chaff in winnowing grain, or enlivening the 
fires of a blacksmith's open forge. But where the air is to be driven with any 
considerable pressure or force, as in supplying divers at considerable depths 
in the sea, or blowing blast furnaces for making iron, some form of the 
bellows or of the pumping cylinder is almost invariably employed. The 
interior of a blast furnace is filled some forty feet in height with a mingled 
mass of ore, coal, and limestone^ and the blast forced in near the base requires 
a pressure of from one and a half to nine pounds per square inch to rise 
through it. Fan blowers rarely yield a pressure of more than fi*om three to 
ten ounces per square inch, but the pumping cylinder may compress the 
elastic fluid to any extent desired. The fan is, however, much smaller and 
cheaper — a fact which has induced an attempt to increase the pressure by 
blowing from one fan into another, thus raising the pressure a few inches 
with each lift. This is an English plan, and the effect observed was an 
increase of pressure pretty nearly equal for each &n passed through. In this 
country oin* blast furnaces are generally blown by pumpuag, and our cupola 
furnaces, which require less pressure, by fens. 

Mackenzie's blower includes two cylinders placed excentrically, one within 
the other. The outer one is fixed, but the inner revolves, and in doing so 
protrudes blades or wings to such an extent as always to just wipe the 
interior of the first The ends being dosed, and two liberal openings made 
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m the Bides of the external cylinder, the air is drawn through one opening 
and expelled through the other, whatever may be the degtee of resistance 
interposed. 

The fixed cylinder or external case of a blower at Hoe's foundry, in New 
York, is forty inches in diameter, and thirty-six inches long. The internal 
cylinder is thirty inches in diameter, and carries three wings of half-inch 
boiler iron. The centre on which the internal cylinder revolves is five 
inches from the tnie centre of the case, and the sorfisbces, consequently, are in 
contact at one point, while on the opposite side they are ten inches apart 
The protrusion and withdrawal of the wings is performed by a very simple 
device, in which consists the chief novelty of the invention as compared with 
other winged rotaiy devices. The inner cylinder is penetrated by a fixed 
shaft, which shaft is bent to one side after passing through the end until it 
coincides with the centre of the large cylinder or outer case. To this portion 
of the fixed shaft the wings are connected, and their extremities are thus 
made to travel in a perfect circle in dose contact with the inside of the outer 
case. The inner cylinder thus gives motion to the wings, and in every revo- 
lution its x)eriphery is slid outward and again contracted upon them. It is 
not strictly true that the wings are thrust outward and withdrawn, although 
it is so relatively to the inner cylinder. The passage of the wings through 
the latter is packed in a very ingenious and perfect manner, to allow for the 
varying angle which it continually assumes, and the whole machine appears 
to involve but a moderate degree of cost, either for construction or repairs. 
The inlet and outlet openings are made, of course, near the point where the 
two cylindric surfaces are in contact ; and the blast of wind is veiy nearly 
steady and continuous, a slight fluctuation of pressure occurring with the 
commencement of each wing to cross the delivery opening. This fluctuation 
is due to the regurgitation or back flow of the air untU the space between the 
wings is compressed to the extent required for delivery. The air in the 
blower at Hoe's is compressed to about one pound plus of pressure, and the 
variation alluded to in the intensity of the blast, is too slight to be any annoy- 
ance. The blower described is driven about seventy-five turns per minute, 
and requires only fi-om one-fifth to one quarter the power formerly consumed 
in obtaining the same effect fi'om a very large and well constructed fan. 

Cooper's Improved Blast Pipe. — Mr. "W. E. Cooper, of Dunkirk, N. T., has 
introduced a form of blast nozzle which has been applied to several engines 
on the New York and Erie Railroad with great success. It has heretofore 
been common to discharge the steam into the chimney through a round 
opening. Mr. 0. simply forms it into a ring or annular passage, so that the 
escaping current presents a great surface both on its exterior and interior 
sides to act on the smoke and drag it up the chimney. 

IMPROVEMENTS IN GEABINGS AND BEABIN6S. 

Ntw Frictionai Gearing. — ^Where high speed and little force are required in 
transmitting power firom one wheel to another it is common to provide no 
teeth, but sunply to let their s^iooth surfaces rub together. A Mr. James 
Robertson has lately introduced in Scotland a " grooved surface frictionai 
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gearing*' iimflar to the abore, except that the wuiacm are let mto each other 
in grooves. Meflsra. Dron and Lawaon, of Glaegow, are luring this gearing 
with great saooefls in driving large planen, as it never atipfl^ and is parfei- 
colarly weU adi^yted to easy reversing, fta 

Leather Bearinga for the Asdea of Oarriagee. — A, recent English patent 
proposes to use bearings of leather in the plaoe of metallic bearing soi&oeB; 
tiie object being to render the bearing snifaoes of hhunmer Uocks and axle 
boxes more durable and less ooeUy than heretofisre. In cariTing ont this 
invention, ox or cow hides are prefened, either tanned, tawed, or otherwise 
prepared ; and for one class of bearing the hides are cut up into pieces <xf 
suitable size for lapping halC or nearly hal^ round the jonmab to Which they 
are to be applied. These pieces are compressed in half round moulds to bring 
them severallj to shape ; and the required thidkneaB of bearing is obtained by 
cementing two, three, or more thicknesses of leather together, piling them in 
layers one above the other, and then submitting the combined thidmeases <xf 
leather to pressure m a suitably shaped mould for the purpose of solidi^ing 
the same. These bearing surfiioes may be backed or cased with metal 

IMPBOYEMENTS IN THB MANUFACTURE OF RAILWAY BASS, 

AZIiBB, AC. 

Improvements in the Mam^fadure ofSaUway Bars. — ^In the process of manu- 
facturing malleable iron raUs as at present practised, the small fragments of 
puddled iron which are collected together to form a puddle ball are more or 
lees oxidized on their exterior surfieu^es, and are otherwise coated or mixed 
with scoria and other extraneous matters. In the squeezing or rolling pro- 
cess which follows, a large proportion of these extraneous matters are driven 
out, but so much of them is often retained as to prevent an equal and perfect 
union of the sur&ces of all the numerous pieces of which the mass of iron is 
composed. In the operation of rolling, a considerable elongation of the metal 
takes plaoe, and consequently those parts of the iron which are prevented from 
uniting by the scoria^ oxide, or other matters, are also much elongated, form- 
ing what are called flaws or sand cracks, and giving a more or less detached 
or feebly coherent lamellar texture to those parts of the iron. The rolling of 
heavy wheels over such a material, tends to elongate the upper stratum, 
which ultimately becomes loosened and detached from the general body of the 
rail, and which defect is augmented by the soft and malleable condition com- 
mon to iron that is entirely deprived of its carbon. Mr. H. Bessemer, of Lon- 
don, proposes to lessen or remove these defects, and produce, as nearly as may 
be^ a homogeneous mass of metal, free from tiie admixture of oxide, scoria^ 
&C.J and at the same time combined with as much carbon as will give it 
greater hardness and power to resist the laminating action of the wheels which 
pass over it. In practice, refined iron is put into the ordinary puddling ftir- 
nace, where it is at first treated in the usual way, being raked about until it 
has thrown off the greater part of its carbon ; but care should be taken not to 
carry this process of decarbonization too far ; about 1 per cent, of carbon should 
be retained. A knowledge of the most advantageous point to leave off the 
puddling operation will be readily acquired in practice, a good test to the work- 
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men l>emg the facility with which the metal ^will fose in the succeeding opera- 
tion. The metal having been brought to the desired point of decarbonization, . 
is raked out of the puddling furnace and allowed to cool ; these products may 
be mixed in large quantities to equalize the quality, or it may be drawn into 
the fire (day crucibles, arranged in iumaces such as are now commonly em- 
ployed for melting steel ; a little charcoal, or other carbonaceous matter, is to 
be thrown into the crucibles among the pieces of metal, which will assist in 
reducing the oxide farmed by the previous operation. The fires in the melt- 
ing furnaces are to be kept up vigorously until the complete fusion of the metal 
takes place ; it is then to be poured in a fluid state into iron ingot moulds, 
placed vffliacally, or nearly so, with open tops, the shape of the mould being 
such as to give the ingot of cast steel more or less the intended form of the 
rail ; the ingot being, however, much more massive, in order that it may after- 
wards be reduced in thickness and increased in length, by rolling, in a similar 
manner to that already practised in rolling railway bars formed of malleable 
iron. The raw ends of the steel bars may be cut off and remelted by mixing 
them with fresh portions of the metal fix)m the puddling furnace. The combi- 
nation of such, a quantity of carbon with the iron as to constitute steel will 
greatly increase its power of resisting the laminating action of the engine and 
carnage wheels, and at the same time add to its stiffness and cohesive strength, 
as compared with malleable iron rails of the same sectional area. In carrying 
out a second modified process, the puddling operation is continued until the 
carbon is dissipated as &r as practicable, the iron being reduced to a dry and 
powdery state, when it is to be raked out of the puddling furnace, and after- 
wards converted into steel by cementation with powdered charcoal in close 
vessels, after the manner employed in the making of blister steel, or, by pre- 
ference, by a continuous operation in vertical retorts. In lieu of the puddled 
iron, small pieces of scrap iron may be used alone, or mixed with a portion of 
puddled iron, and then converted into steel by cementation with char- 
coal 

ROLLING BAILBOAD KAILS. 

An invention by Mr. John W. Brown, of Mount Savage, Md., has for its 
object the rolling of the rails into such forms successively as to cause all parts 
of the rail to be submitted, in the rolling process, to a uniform degree of 
drawing and compression, thereby preventing the separation of the head and 
flange, making all parts of the rail of equal density, &c. It enables rails to be 
made perfectly sound with crystalline iron in the heads, which is fer superior 
to fibrous iron, as the latter laminates or peels off, as many of our readers wiU 
doubtless have noticed on roads that have been in use for some time. 

The present improvement consists in forming a groove or cavity along the 
centre of the base of the rail after the reduction to form the head has been, to 
a certain extent, effected by the rollers, but before the further reduction to 
form the neck is commenced. By the subsequent operation of the rolls the 
middle of the bar is reduced, to form the neck which brings the rail nearly to 
the proper shape, drives the metal towards the base, and fills the cavity in the 
baflo before mentioned. 
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IMPBOYED CONSTBUCnON OF 6IBDBBS, AXLES, AM) SHAFTS* 

A patent has been taken out in England by Mr. James Fenton for » mode 
of mannfMsturing axlee, piston rods, and Bhafta, giidera^ and other bke artiGlefl^ 
by rolling np or ooiling a plate of iron, of any required thickness and size, into 
a compact roll or coil; next bringing it to a welding heat in a suitable furnace, 
and then drawing it to the required shape under a hammer; or by passing it, 
when at a welding heat, through a pair of rolls. The welding may be carried 
completely through or only partially, say hal^ through the mass ; if the latter, 
a compound axle or other article will thus be formed, neither solid nor hollow, 
which it will be nearly impossible to break. The mode of operating is as fol- 
lows: — ^A plate of iron is prepared, of a suitable leng^ width, and thickness 
to form a compact roll or coil, containing sufficient metal for the production of 
the intended axle or other article. The thickness, and consequently the other 
dimensions of the plate, wiU depend upon the quality of the iron employed. 
This plate is heated to a red heat (when needful), and two or more workmen 
with tongs or pincers, turn up one of the edges; hammer men then bend down 
this turned up edge on to the side of the plate, so as to form the commencement 
of a roll or coil ; after which the operation is continued in the same manner 
until the whole of the plate has been rolled up ; and it may then be passed 
through a pair of rolls, if bonsidered necessary. A compact roll or coil of 
metal being thus produced, it is heated to a welding heat in an air or other 
suitable fomace, and then welded and drawn down under a hammer to the 
required form. The welding and shaping of the axle or other article may also 
be performed by passing the roll of metal, when at the welding heat, between 
a pair of rollers, having sets of grooves of gradually decreasing diameter, in 
the manner commonly practised when rolling bars and rods of iron ; or the roU 
or coil may be submitted first to a hammering process, and then passed 
between grooved rollers until it is reduced to the required shape. The plate 
of iron employed for forming a coil or roll which is to be manu&ctured into an 
axle or other like article, may be a compound one — that is, it may be com- 
posed of iron of different qualities, and in this case the plate should be so rolled 
up as to bring the iron of superior quality at the outer surface. In some cases, 
also, a smaU solid or hollow core or centre may be employed, and the plate of 
iron may be coiled around it, until a mass has been produced of sufficient size 
for the production of the intended axle or other light article. The process of 
manufacture is then concluded as above directed. 

PRESENT ANNUAL PRODUCTION OF IBON. 

Mr. Hewitt of New York, in a paper recently presented to the Greographi- 
cal and Statistical Society, furnished the following memoranda respecting the 
production and manu&cture of iron. Oast iron can only be traced back to 
the Idth century. Previously, the ore and charcoal were placed in alter- 
nate layers in a rude oven, and there smelted by a blast injected by a 
bellows worked by hand. Even so late as 1740, the total annual product of 
England was but 17,850 tons, made by 69 furnaces at the rate of 294 tons 



ySlOHANIOS AND USEFUL ASTB. 78 

per aniram to each fumaoe — Bay one ton per furnace for each working day. 
Mr. Hewitt estimates the entire annual product of Europe at that time at 
100,000 tons, 60,000 of which were made in Sweden and Russia, and one 
half of this exported to England. The total consumption of iron in England 
at that day (only 116 years ago, or since the birth of some persons yet hying) 
was not 15 pounds per head per annum, and that of all Europe but two 
pounds per head. The whole human race did not then annually require or 
produce so much as one pound of iron per head. Now Mr, Hewitt produces 
data showing an annual production oiaevenUm pounds per head for the whole 
human £9unily, or seven milhons of tons in the aggregate, of which Great 
Britain produces rather more than one-hal^ and consumes at least one-fourth. 
The total product of 1856 is estimated by Mr. H. from imperfect data as 
follows : — 

Tbn*. Tom. 

GrMtBritain 8,58^000 UnitedStates 1,000,000 

Franoe 660,000 Pnusia. 600,000 

B«1ghim 865,000 Germany (baL of) 200,000 

BiuwU 800,000 Anatria 900,000 

Sweden and Norway 179,600 Spain 87,000 

Italy and Elba 72,000 Denmark&a 20,000 

Total 6,889,000 tons. 

Asia^ Africa, and America outinde of the United States, may possibly raise 
this aggregate to 7,000,000 tons. 

The annual production and consumption of the several countries is estimated 
as follows: 

Produen. ObfiiuMi. 

ptr head, Of. per hmd, 0*. 

Great Britain 287 144 

UnitedStates 84 117 

Belgium 186 70 

France 40 60 

Sweden and Norway 92 80 

Germany, inelndlng ProflBla 60 60 

Austria. 12* 16 

BnBsla. 10 10 

Switzerland — 22 

Spain 4| 6 

Hie ro6t of tiie world too little to be computed. 

The intimate relations of iron to industrial progress and efficiency, as 
exhibited by this table, need here only be suggested. 

Iron is now relatively one of the cheapest of metals, costing from about a 
cent a pound in its crudest and lowest state (pig), at the pomts of its cheapest 
production, up to five or six cents per pound for its purest and rarest qualities. 
In its refined and carbonized form of steel, it was not long since worth 
twenty-five cents per pound at retail in this country; but the cost of the 
steel maJdng processes has been rapidly reduced by recent discoveries and 
improvements, until steel is hardly double the value of the better qualities of 
iron. New steel making processes — several of them originating in this 
country — have recently been patenteii and are now being reduced to practice, 
by which it is believed that the price of steel will be still further reduced 

4 
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and the qualities essentially improved. How any one of these processes may 
succeed, we know not ; but there is great inherent probability that bar iron 
may within a lifetime be converted into steel at least as cheaply, pound for 
pound, as pig is now transformed into bar. 

Unless we are greatly misinformed, the difficulties under which the manu* 
&cture of steel labors in our country, arise entirely fh)m the small scale on 
which it has so far been conducted. The English steel works, although, we 
believe, possessing to a great extent a monopoly of the famous Danamora 
iron, are able to command the market only by the superior uniformity of the 
product, and not by any actual superiority in the metal when properly car- 
bonized. In the cast steel, for example, each bar, as broken and mixed la 
England, is rapidly assorted into several varieties, some of which are finally 
made into dififerent qualities of steel, or if not, are compelled to undergo 
somewhat different processes in the manufacture. The American Works, on 
the contrary, too often adopt the temporary system of waiting for an order 
and then carbonizing as well as may be and mixing all together — a process 
which cannot produce as uniform results. Different bars of iron even £x>m 
the same bloom will become steelified in different degrees, but it is easy to 
see that all the lack of uniformity ever charged upon the American article 
springs directly from the moderate scale on which the business is conducted, 
and this again from a feeling of insecurity and uncertainty in the protection. 
The great fact established beyond a doubt that we have the materials and 
the skill, a settled feeling that the duties on iron and steel are not to be 
meddled with, and giant establishments may be expected gradually to develop 
themselves, which would soon put the business beyond the fear of foreign 
competition. 

IMPROVEMENTS IN THE QUALITY OP IRON. 

At a time when so much competition is springing up in the iron and hard- 
ware as well as most other trades, it is unportant that every hint that science 
affords for the improved manufacture of such goods should be regarded with 
every attention. The truth is now rapidly gaining ground that wherever 
mechanical strength is desired, an alloy is preferred to a pure metal One of 
the greatest obstructions to the mechanical value of iron is its tendency to 
crystallize. "Whether the article be a monster gun or a ship's cable, the 
result is the same. One would have thought that the success of Mr. Muntz's 
" yellow sheathing" which has for ever superseded pure copper for shipping 
purposes, would have turned the attention of the manufacturers of iron and 
iron goods into the direction to which we point ; but much movement has not 
yet been made by them towards that point. Now, the tendency of iron to 
crystallize, there is no question, may be prevented by the admixture of other 
metals. In almost every direction "Nature has placed certain metallic 
masses, to which the name * meteoric iron' has been given, on the supposition 
that these masses have fallen from the atmosphere." The composition of 
meteoric iron, wherever found, is chiefly of iron and nickel, the latter varying 
firom two to ten per cent., with small quantities of cobalt and (it is said) 
chromium. Science hag made artificial meteoric iron, and it has been tested. 



MECHANICS AND USEFUL ABT8. 76 

Its qualities have proved identical with those of the native compound. In 
addition it is more ductile and has more tenacity than pure iron, and is not so 
liable to rust or oxidize. Possessing such qualities, meteoric iron is certain to 
become a branch of national industry. A mixture of ninety-eight parts of 
iron and two of nickel has all the peculiarities of best meteoric iron. A few 
years ago an ore of sulphuret of nickel, devoid of arsenic, was found in 
Inverary, in Scotland, and by its means meteoric iron has been made of the 
best quality. — London Bngineer. 

It is stated, as a curious fact in the iron manufacture, that within the last 
twelve or fifteen years cast-iron contracts less by one-half than it did for- 
merly. Experts are disposed to attribute this to a difference in the mode of 
manufacturing iron employed in the present day fix)m that which formerly 
prevailed. — Editor, 

PRESENT POSITION OF THE IRON JIANUFACTURE. 

From a paper recently read before the Society of Arts, by Mr. J. K. Black- 
weU, " On the present position of the iron manufacture," we derive the fol- 
lowing extracts: 

Mr. Blackwell sets the total annual production of pig or crude iron at 
6,000,000 tons, of which Great Britain produces 3,000,000, France 750,000, 
the United States 750,000, Prussia 300,000, Austria 250,000, Belgium 200,000, 
Russia 200,000, Sweden 150,000, the smaller German States 100,000, and 
other countries 300,000. 

Mr. Blackwell thinks that in Great Britain the most favorable localities 
for the iron industry are already fully occupied, but that in Ireland there 
exist immense deposits of clay carbonate of excellent quality, which are now 
entirely unworlced, and he suggests it as a very important subject for inquiry 
whether the immense resources of vegetable fuel in the form of peat with 
which Ireland abounds, might not be advantageously applied to the produc- 
tion of first-rate iron from them. He enforces this suggestion by stating that 
pig iron is smelted with carbonized peat in Bohemia. 

The iron produced in France is smelted in nearly equal proportion with 
coke and charcoal ; that a large proportion of the charcoal pig iron is subse- 
quently converted into bar iron solely with charcoal ; and that the charcoal 
pig iron is for the most part made in close proximity to some of the most 
important coal fields in France. This latter consideration points, in Mr. 
Blackwell's opinion, to an early transformation in the French iron industry. 
From the limited extent of Belgium he anticipates that the production of iron 
will remain nearly stationary tEere ; whereas in Prussia he states that it is 
rapidly increasing, the chief obstacles being the nature of her widely spread, 
ill connectfed territories, and the want of facilities of intercommunication and 
of access to markets. The latter class of drawbacks he notices as restricting 
the production in Styria, Carinthia, and Bohemia : and from similar causes, 
and the absence of mineral fuel, he anticipates that the iron manufacture in 
Russia and Sweden — neither of which countries possesses mineral fuel con- 
veniently situated — ^will long remain comparatively stationary. 

The iron industry of the United States is already highly important, and 
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capable of great extenaon, which must in a great degree be determined by 
the available means of transport, and the facility with which the ore can be 
brought in proximity with the fuel 

He next proceeds to an examination of the various processes adopted in 
the manufacture of iron and to their susceptibility of improvement Mr. 
Blackwell says that the diflferenoes in chemical nature of the various elements 
forming, on the one hand vegetable, and on the other mineral fuel, are only 
in degree, and not in kind, except in so far as regards the composition of the 
earthy residuum of ashes left after the volatilization of the other elements. It 
may therefore be in the different nature of the substances present in the ashes 
of wood and of coal that we must seek for the explanation of the causes 
which produce such a widely different quality in iron smelted with these two 
species of fuel He considers that sufficient attention has not been hitherto 
paid to this subject, or to the mechanical operations by which a large part of 
the earthy impurities of all coal seams of a caking nature, might be separated 
fix>m them before they are converted into coke. Again, he says that, not- 
withstanding the great extent to which raw coal and partiaUy torrefied wood 
have been long used in the blast furnaces both in England and abroad, on a 
careful consideration of the process to which both coal and wood must be 
subjected before the carbon they contain can be utilized in the reactions of 
the furnace, it appears that their carbonization may be effected with most 
economy, and that the quality of the charcoal or coke which results from this 
process will be best, when effected in dose ovens prior to the introduction of 
the fuel into the blast furnaces, and not within the furnace itself After 
pointing out the source of some of the losses sustained by iron masters in 
England and in South Wales, especially from imperfect smelting, he remarks 
that much controversy has taken place with respect to the difference in 
quality supposed to exist between pig iron smelted with cold and with hot 
blast. It was generally considered that the pig iron smelted with hot was 
inferior in quality to that produced with cold air, but he had attributed this 
impression to ignorance of the facts of the case. Furnaces blown with heated 
air exerted so great a reducing power, that refractory ores calculated to pro- 
duce inferior iron were now easily smelted, and thus had arisen the opinion 
alluded to. At the same time, he admitted that the more elevated tempera- 
ture of the hot blast furnace had a tendency in a slight degree to increase the 
quantity of silidum and other cognate metals which formed alloys with pig 
iron in the smeltmg process. 

In treating of the operations for converting carbonized crude iron into 
malleable, he mentioned that at several works on the Continent the attempt 
to arrest the process of decarburation in the puddling or boiling furnace at 
that point at which the conversion has proceeded so &r as to leave the iron 
in the state of steel or subcarburet, was believed to have been successful, and 
that a valuable natural or puddled steel, not requiring cementation before 
conversion into refined cast or steel, had been the result. He dted as a proof 
of the faultiness of the present mode of operating, that in some of the largest 
iron making districts of Great Britain, the production of one ton of inferior 
wrought iron was only obtained by the consumption of one and one half tons 
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of pig iron. The crude iron from which wioc^ht iron of the best qualily is 
produced, is that possessing a medium degree of carburation, iisually termed 
grey pig iron, while iron which possesses an inferior degree of fluidity, is 
what is generally used for the manufacture of wrought iron, especially when 
the conversion is effected by the single operation of boiling in the puddling 
furnace ; but it is always more impure than grey, and does not produce the 
best wrought iron. In those countries where the pig iron is smelted with 
charcoal, and where coal is available for conversion into malleable iron, the char- 
coal refinery is generally abandoned for the puddling fiimace, it being found 
that the quaUty of the iron is suf&dently insured by its previous treatment 
In Great Britain, where the smelting process is almost exclusively conducted 
with coal or coke, nearly the same result is obtained with reference to the 
quality of the bar iron produced by the treatment of .the pig iron in the char- 
coal refinery with charcoal; it therefore becomes an important subject for 
investigation, to ascertain what are the precise causes to which this ameliora- 
tion of quality from the use of vegetable fuel is due, when used in the treat- 
ment of iron in processes which have no analogy to each other. He considers 
that the circumstances of the two cases point to the possibility, that the 
eliminated effect exercised as fluxes in both instances by the ashes of the 
vegetable fuel employed, may have some influence in producing this improve- 
ment in quality, and that, should such be the case, we may replace charcoal 
as fuel with advantage by artificial fluxes produdng an equivalent effect. 
The charcoal refinery in general use in those countries where mineral fuel 
is not accessible for the conversion of crude into malleable iron, is still 
extensively employed in Great Britain, when it is desirable to produce iron 
of the best quality. Mr. Blackwell points out that grey pig iron smelted 
with coke may be converted into malleable iron by the boiling process, there- 
by avoiding the serious waste firom oxidation in the coke refinery, and it 
becomes important to inquire whether any ameliorations can be introduced 
which would enable it to be more universally adopted than it hitherto has 
been. He remarked, however, in general terms, that the principal mechanical 
agents in these operations are the hammer and the rolls, and that it is by a 
proper combmation of both that all the requisite qualities of well manu- 
factured iron can be obtained. He observed that in England latterly, there 
had been a tendency to supersede the use of the hammer by that of the rolls, 
not only in small sizes, where the immense command of power rendered it 
practicable to do so, but in larger sizes also as, for instance, rails, large bars, 
plates, and thick sheet iron, where it was not practicable, if soundness was 
to be secured. 

TEST OF STEEL MANUFACTUEES. 

A correspondent of the Journal of the Society of Arts (London) publishes 
the following method of testing the quality of steel by means of nitric acid. " I 
first carefully dean the artides firom all grease with a little turpentine, as 
grease resists the action of add on metals, and then immerse about two 
inches of their length in acid, which should be sUghtly warmed, as it 'bites' 
better when tepid. If the acid be too strong, its biting will be rather slow, 
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in which case a little water can be added. After they have been in the add 
about ten minutes, the acid will be found to have penetrated to nearly the six- 
teenth of an inchf according as the steel is good, bad, or indifferent. They 
should be then taken out, and carefully imifiersed in water, to stop the action 
of the acid, and then examined as to the quantity of carbon each contains, 
which should be duly notified — a sufficient quantity will be left on the etched 
steel for this purpose — ^the carbon undergoing no change from the action of 
the acid. I would then rinse and dry them ; after this they can be safely 
examined; the &ults of each wiU be plainly palpable. The best will be 
evenly etched,* and dark in color, from the exposure of the carbon. The next 
will be more ilhevon in surface, with more or less of carbon, according to its 
manufacture. The next and worst will be rougher still, scabby, rough, or 
rotten, as the case may be. If one should be found to be iron, it will be 
deeper etched, whitish colored, and stringy in the grain. These are a few 
of the distinguishing peculiarities which the acid brings to light. By this 
process all the properties of steel or iron are exposed. If the steel be ' burn- 
ed,' one or two minutes' immersion will be sufficient to detect it, — ^its surfece 
will be etched in lines considerably apart, corresponding to the patched surface 
which the steel exhibits previous to polishing." 

Purchasers of either iron or steel in large quantities should invariably use 
it, as no imposition can be exercised without detection. Critical expedients 
for detecting the qualities of metal are rather numerous — as weight, for 
instance. No two pieces of metal of exactly equal bulk, if of different quali- 
ties, are of the same weight, &c. 

By the add process, it will be seen that either natural or cemented steel 
can be advantageously subjected to this test in its manufacture. The process 
of decarbonization in the former, and of carbonization in the latter case, instead 
of being left, as is now done, to the doubtful skill of the workman, can be 
subjected to the unerring test of the add. The manufacturer of steel might 
get a scale of qualities which have been subjected to this test, marked Nos. 1, 
2, &C., with such remarks to each piece as may be a guide to the workman — 
as to the time in its manufacture, the quantity of carbon found, and foreign 
matter introduced, &c. Such remarks, with the decided peculiarities of each 
quality of metal, will be a guide to any intelligent workman. 

WHAT IS THE ANNUAL WASTE OF IRON ON A FARM ? 

The London Mark Lane Express publishes the following communication 
from an eminent English ironmaster and agriculturist, in answer to the 
question, " WJuU is the annuai waste of iron per a/cre in the cvUivation of 
landf^ — ^the answer being based upon the careful examination of the accounts 
of a farm in Bedfordshire, England. The farm consists of 330 acres of arable 
land and 120 acres of meadow or permanent grass. The following is the list 
of the implements employed upon it : — 

6 Iron ploughs 1 Beaping machine 

2 Bidging do. 2 Horse hoes 

2 Donble farrow do. 10 Carts 

1 Broad share do. 1 Waggon and 1 van 
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1 dod oni&ber 

1 Iron and 8 wood cylinder rollers 
4 Sets of iron harrows 

2 Scarifiers or cnltivators 

8 Sets of iron whiffletrees . 

1 Land marker 

1 Corn drill 

1 Liquid drill 

1 Turnip drill 

1 Grass seed drill 

1 Liquid manure cart 

1 Water cart 

1 Liquid manure pump 

1 Weighing machine and weights 

1 Horse rake 

1 Hay-making machine 



1 Steam en^e 

1 Combined threshing machine 

1 Flour mill 

1 Linseed mill 

1 Bean splitter 

2 Chaff machines 

1 Cake breaker ^ 

2 Winnowing machines 
1 Com blower 

1 Barley hummeller 
4 Turnip cutters and pulpers 
20 Iron troughs 
Shepherd's field house 
Sheep racks and cribs 
Hand tools, chains, &o. 



The estimated weight of iron in these implements is 20 tons, and to it there 
may be added at least 4 tons for iron work in farm buildings, gates, &c. The 
estimated annual consumption of iron in order to keep these implements good 
is about 6^ cwt., or rather more, per annum of wrought iron, and 7 cwt. of 
cast iron. The number of horses kept is 14 ; each of them on an average 
uses 32 shoes per annum, weighing about 2 lbs. each of them ; about one- 
eighth are lost, and the average weight of the old shoes worked up is about f lb. 
each. From these data it is calculated that nearly 5^ cwt. of wrought iron 
are annually used in horse shoes alone. This makes the total consump- 
tion of wrought iron 12 cwt., and of cast iron 7 cwt. per annum. We are not 
informed as to the quaUty of the soil — ^the number of horses would lead one 
to suppose it heavy — ^but from their being spoken of as "pairs," and from the 
use of double furrow ploughs, we suppose it to be light, and the latter is more 
probably the case. 

On this form in Bedfordshire it appears that on 450 acres there is a con- 
sumption of rather more than 4 lbs. of iron per acre per annum. It must 
be remembered, however, that the relative proportions of arable and pasture 
on this farm are not those which obtain over the country generally, and that 
the stock of iron implements upon this farm very far exceeds the quantity 
generally in use. On both these grounds we have httle doubt that in this 
experience there is nearly double the consumption of iron which generally 
obtains per acre ; and, therefore, that this, over the country generally, ought 
to be assumed rather as being between 2 and 3 lbs. per acre yearly than 
as between 4 and 6. 



ON THE UTILIZATION OF CAST IRON TURNINGS. 

It is common to consider the fine turnings, clippings, and filings of iron 
nearly or quite valueless, on account of their disposition to blow up the 
chimney or stick and clog the draught, on attempting to remelt them ; but 
two methods have been lately invented, either of which renders it perfectly 
practicable to remelt these particles, even if, as usual, there are considerable 
quantities of wrought iron and dirt intermmgled. The first is by Mr. Abiel 
Pevey, of Lowell, and consists in providing a lot of cheap hollow castings, of 
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any convenient form, and filling them with the fine particles and placing them 
in the fiimace, where the whole melts together. The second is by Mr. Edward 
Lyon, of New York, and consists in merely piling the fine particles in a com- 
pact mass as near as possible to the centre of each charge, so that the drai^ht 
may rise fi-eely through the coal around it. Both methods are sucoesaful in 
practice, and patents, we believe, are granted or pending for each. The 
latter and obviously cheaper method is probably somewhat more wasteful of 
the metal than the former, but the material is cheap, and the Lyon process 
may be generally preferred. Turnings are valued, at many shops, at only 
$4 or $5 per ton, while pig iron of the same kind is worth $30. 

In this connexion we would notice a well founded prejudice which is 
beginning to prevail against the use of scrap iron for the construction of axles, 
shafts, &c. Scrap iron has been generally well worked over, and is in that 
respect superior to that just from the puddling furnace, but the unequal cha- 
racter of the fi'agments, causing some to bum before others are soft enough 
to weld, induces, in many cases, the most &tal accidents by failure, where it 
could not by any care have been anticipated. Grood American iron — which, 
by the way, is somewhat softer and considerably stronger and tougher than 
English — ^well worked over by repeated rolling and piling, is, without doubt, 
the most rehable material. Scrap is liable to contain all manner of faults, and 
is notoriously too unequal in texture to bear case hardening without warping. 

Steel Castings. — The well known establishment of NaylorA Co., at Sheffield, 
England, is now producing " cast steel forgings" of large size by a new pro- 
cess of casting the fluid metal in sand somewhat like cast iron. The product 
is reported in Tke Glasgow Practical Meckanic^ Jounud as a new material 
stronger and sounder than perfect wrought iron, and free firom the imperfec- 
tions to which heavy masses of the latter are often subject It would seem 
to be a great desideratum for steamship shafts and the like. 

IMPROVED CHAIN MAKING MACHINE. 

An ingenious machine for the manufacture of chains, has recently been 
invented by Edward Weisenbom, of New York City. The chain made by 
this machine is not like that in common use, but is of a peculiar kind, which 
may be called " double link chain;" it is made, not of pairs of links, but 
strictly of double links, each consisting of only one piece of metal. The 
links are faggoted and welded before being put into the chain, and to 
make them inclose each other, only require to be bent It is in a great 
measure owing to the manner of making the links which gives the chain the 
superiority which it is claimed to possess over the common kind of chain. 
This machine performs the whole of the process of nHiMng this chain from the 
forging of the links to putting them together. The first operation which 
takes place at one end of the machine, is that of winding up a small piece of 
small flat iron rod till it forms a coil of several thicknesses of metal. This 
coil is taken to a proper fire and heated to a welding heat, and" then put in 
another part of the machine, by which it is welded into a ring which is 
equally strong at all points. From the last named part of the machine the 
ring is taken by automatic devices to another part, where it is elongated in 
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one directioxi oad closed in a direction at right angles to it, till it forms a link 
which, resembles the figm-e 8, except that the two sides do not cross in the 
middle. It is then taken by other devices and bent at the middle of its length, 
and then, by hand, put through another link and placed in another part of the 
machine, by which its looped extremities are drawn close together, which 
finishes it The next link passing through these looped ends secures them, and 
thus the chain is formed. All the operations are performed with great rapidity. 

HAEDENING CAST STEEL FOR CUTTING. 

Kieser, of Issy, in Switzerland, prepares admirable hardened razors, pen- 
knives, &a, from English cast steel, by plunging the blades at a dark cherry 
red heat into a bath made of fourteen parts by measure, of yellow rosin in fine 
powder, two parts offish oil, and one part hot molten tallow; they are then 
allowed to cool perfectly, and, without wiping them, are reheated to a low red 
heat and immersed in water, in the usual way of tempering such articles. 
The edge of the blade treated in this manner is said to be very fine, and the 
hardening more uniformly done than by any other process. 

IRON CHURCHES. 

Mr. Skidmore, a gentleman who is celebrated in England for the extreme 
beauty and excellence of his ecclesiastical metal works in the Mediaeval style, 
has excited considerable interest by a proposal to erect churches of iron 
instead of stone. In the course of a recent address he says : — " I will under- 
take to make a church capable of holding eight hundred, with enrichment 
equal to a church costing, in stone, £7,000, for one-third less than this 
amount. If iron is to be considered a material of our age and locality — and 
to be used as our forefathers used every material of their day, giving -it its 
natural expression, adding art and beauty to the constructive form, it would 
be unlike their actions and unworthy of ourselves to use a new — ^for, consider- 
ing the &cihty of its production in this day, and its great and extended use, 
it may fairly be ranked as a new — ^material, only as a cheap expedient, 
instead of giving to it that development in Christian art of which it is so 
capable. The interior would afford ample scope for carrying out that floral 
treatment so much used in the fourteenth century. The iron also would 
require coating with pigments to preserve its surface, and would form a ready 
means of illumination ; the renewed use of crystals and gems, as in ancient 
metal work ; the use of enamels would present facilities which permit to a 
greater extent even than in ancient work ; the covering of the wall surfaces 
with tapestry having historical subjects, reredos of brass, or silver and brass 
combined, are also objects to be aimed at." It is thought that by a liberal 
use of crockets and finials, executed in sheet' or wrought iron, properly 
foliated, the great objection which has been urged against the use of cast 
iron for structural purposes can be avoided, namely, the expense of patterns 
which necessarily involved endless repetition, and thereby to a certain extent 
either ignored or limited the exercise of the ideal faculty. The mouldings 
may be cast, but they can also be rolled with due attention to their relief and 

4* 
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projection, and fitted together in parts. Rusting can be prevented by the 
use of the new metal aluminum as a coating, and this process, if not too 
costly, would be far more efifective even than galvanizing. By the eleotro* 
deposit process the spire might be gilt upon its entire surface. 

EUJTHOBP'S IBON PAYEMElTr. 

This form of pavement, said to be the best yet brought out, is made of a 
series of groined arches, alternating in position in each adjoining row, to 
make a surer foothold for horses travelling over it, and to prevent the wheel 
of a vehicle &om jamming in it. The blocks are kept in place by a flanged 
projection catching over one block and under the next, so that when once 
properly placed, there is no chance of their being disturbed by the travel upon 
them, wffile they can be readily taken up and replaced when required. 

IMPROVEMBarr IN THE MANUFACTURE OF GUNPOWDER. 

E. Hall, of Dartford, England, has obtained a patent fbr an improved 
method of sprinkling the gui\powder materials while under the milling pro- 
cess. Under the old system of wetting with a watering pot, the distribution 
of the water was not uniform, and the powder was not properly damped. Mr. 
Hall's apparatus cpnsists of a pump, which slowly conveys water to a dstem 
above each mill, and having a series of sprinkling pipes, connected with an 
index nicely adjusted, and a stop cock to take off the supply while one is 
being taken off and another put on. 

Mr. Henry Drayson, of England, has patented an improvement in the 
manufacture of gunpowder, which consists in dissolving the saltpetre used in 
its manufacture, and combining the solution with the charcoal and sulphur, 
and then grinding the mixed ingredients under the miU, in place of grinding 
undissolved saltpetre with the other ingredients. For this purpose, the salt- 
petre, having been dissolved by heat in as little water as may be, the charcoal 
and sulphur in a pulverized state are immediately and intimately mixed 
therewith. The mixed materials are then ground under the mill, until the 
combination of them has become sufficiently intimate, and the manufacture is 
then completed in the ordinary manner. The saltpetre is dissolved in about 
half its weight of water, and the temperature of the solution raised to the 
boilhig point, but the inventor does not confine himself to this particular 
temperature or proportion of water. It is preferred to employ saltpetre that 
has not been melted, but only purified and crystallized. The requisite process 
of millmg may be shortened by first artificially drying off part of the moisture 
in the mixed materials. 

TO ASCERTAIN WHEN A NEW BUILDING IS DRY ENOUGH TO 

BE INHABITED. 

The FoersUer BauzeUung states that the Administration of Jails at Geneva^ 
after a careful examination of the subject, establishes the following rules: — 

1. In the newly erected building, sundry rooms, apparently the most dry, 
and sundry others, apparently the most humid, are to be selected. 
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2. In the neighborhood of the new house, several rooms are selected, which 
have been inhabited already a considerable time, so that the sanitary con- 
dition of the latter can be ascertained; after that, of their inhabitants. In 
this selection, care must be taken that among the inhabited rooms in which 
the experiments are to be made, there be both those which are well ven- 
tilated, dry, and healthy, as well as so badly ventilated, and so damp, that 
the effects thereof be apparent on the inhabitants. 

8. Twenty or more rooms in the new house and in the neighborhood being 
thus selected, an equal quantity of vessels of precisely the same capacity, 
form, and opening, are Med either with fresh-burned quicklime, coming 
from the same iriln and finely pulverized, or with sulphuric acid of com- 
merce ; five hundred grains is about the right charge for a vessel, either for 
lime or for the add ; but it is necessary, in either case, that the chains be 
weighed with the most exact balance. 

4. The vessels thus filled have to be placed in all the selected rooms. 
Trustworthy persons have to care tiiat said vessels be placed in the 
midst of the rooms, and that windows, chimneys, and doors, be cafefiilly 
closed as soon as the vessels are thus placed. In rooms to be fiimished 
with bedsteads dose to the waUs, the above vessels are to be placed dose to 
such walls. 

5. Twenty-four' hours after the exact moment of the location of the first 
vessels, the removal of all the vessels is to take place in the very order of the 
location, and all of them are to be transferred into a room where each in its 
turn is to be weighed. This is to obtaui the exact weight of each, twenty- 
four hours after its location. The weights at the moment of location, and 
those twenty-four hours after, are carefully recorded for each vessel, each of 
them being marked with a separate number corresponding with the number 
of the room in which it was located. 

If the numbers recorded by this process be then examined, it will be found 
that the weight has increased ; and if then the amount of the increase in the 
roomis of the house newly built, be compared with the amount of the increase 
in the several rooms of the neighborhood, due consideration taken of the 
sanitary condition of the latter, such comparison wifi indicate at once and 
with infaUible security, whether any part of the new building, and whidi part, 
is dry enough to be used as a dwelling without danger to the inhabitant& 

IMPSOYEMENTS IN THE MANXTPACTUEE OP MELITABY IMPLE- 
MENT, &C. 

In the recent Crimean war, great difficulty was experienced by the English 
Ordnance Board, in transporting gunpowder to great distances in a dry con- 
dition. Some of the powder in the Crimea having become damp in its transit, 
had to be removed from the barrels with pickaxes. The powder is now sent 
over m vulcanized canvas bags contained in barrels. The bags subsequently 
served many useftd purposes. 

Among other recent improvements in Military Science brought out<in Eng- 
land are the following: wooden barrack buildings are rendered fire proo^ or 
nearly so, by successive applications of soluble glass and lime wash. WmA 
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rifle bullets are made by moulding, from perfectly pure, andoonBequently yefy 
soft lead, obtained by Pattinson's process. A million and a half of these bul- 
lets may now be made per week by machinery. Shrapnel shell bullets are 
cast from an alloy of lead and antimony. The crude alloy is obtained from 
Hamburg, and is cheaper than either lead or antimony. The English mix 
chlorate of potash, the French nitrate of potash, with the fulminating mercury 
used for filling percussion caps. The English caps are less liable to corrosion 
than are the French. The substitution, in the percussion cap department, of 
methylated spirit for pure spirit, has prevented that imbibition of alcohol by 
the work-people which it was formerly impossible to prevent. English gun- 
powder is as a rule denser and more uniform in its composition and efifects 
than foreign gunpowder, and keeps much better. From the more porous con- 
dition of the foreign powder, the whole of the charge is invariably consumed; 
whereas, with the English powder, portions of the imconaiuned charge fre- 
quently escape from the aperture of the gun, and are occasionally blown back 
upon the gunners by the force of the wind. The French method of purifying 
nitre by washing has been substituted for the English process of crystallization 
and fusion, with great advantage. 

The subject of the recent applications of science to the art of war, is thus 
reviewed by a recent lecturer before the London Royal Institution : — 

Infernal machines want but little to be brought to destructive perfection. 
Incendiary and poisonous materials have been concocted with Satanic inge- 
nuity, and only not used because men hesitated to have recourse to such ter- 
rible instruments of killing. Gunpowder has undergone the ordeal of extended 
experiment with a view to its improvement ; it has received powerful pres- 
sure, and thus been rendered superior in its uniformity and power of resisting 
the efifects of transport and of exposure to the atmosphere, although the softer 
powder used on the Continent is superior in an economic point of view, pro- 
vided it is required for rapid consumption, and also for its greater inflamma- 
bility. New explosive materials have been introduced ; thus, frilminate of 
mercury has been demonstrated to possess advantj^s over other detonating 
mixtures. Alcohol and methylated spirits have been employed in large quan- 
tities for moistening highly combustible compositions.^ Resin, bituminous 
coal, pitch, boiled oU, Venice turpentine, zinc, antimony, and coal tar naphtha 
have been employed or recommended as incendiary or smoke-producing 
agents. "In endeavoring to prepare a compound of the chlorate of cop- 
per with ammonia, as a material for a brilliant purple fire, Mr. Nicholson 
obtained a beautifully crystalline compound of so powerfully explosive cha- 
racter that even its syrupy solution detonated sharply when struck with a 
hammer upon an anvil." 

JmprovemeffU in the Manufactwre of Gun Ba/rrds. — ^An English patent recently 
granted to Samuel Pearson, refers to the manufacture of twisted barrels and 
pipes. Accordmg to the method of forming such barrels as now practised, a 
strip of metal is wound spirally round a centre, — ^the edges of the strip form- 
ing butt or scarf joints, which are found in practice to be faulty. Now this 
improvement consists in forming barrels and pipes of two V-shaped strips of 
metal, which are wound spirally round a centre; the base of the V in one 



MSCHAiaCS AND USEamL ABTS. . 85 

strip being placed nearest the centre, while the apex or narrow part of the 
upper Y-shaped piece is placed downwards, or nearest the centre, whereby 
the spaces between the first strip will be filled up, and afiier being rolled and 
welded in the usual manner, or otherwise finished, will form a perfectly tight 
and solid barrel or pipe. 

Improvements in the Manufadwre of Ordnarice SheUa and other HoUow Ves- 
9els, — ^An invention of Richard Peters, London, consists in the employment of 
a hollow mould, made in two or more parts, mto which the metal or other 
material to be moulded, is poured through a pipe, which descends about 
midway into the mould, — and imparting to the mould, after a sufficient amount 
of metal or other substance m a fluid or a semi-fluid state has been poured 
therein, two centrifiigal motions at right angles or nearly so to each other. 
The centrifugal force acting in all directions, distributes the contents of the 
mould evenly all round the inside thereof, while the internal pipe acts as a 
vent for the escape of air and gases, and prevents any considerable quantity 
of material (if any) being forced therefirom. On stopping the two motions and 
opening the mould, the hollow article will drop out, perfectly formed. When 
making a shell, a ferrule, threaded on its inside, is set round the internal pipe, 
and being incorporated with the shell, it will be ready for receiving a fuse 
threaded with a corresponding screw. 

Vokanic EepecUing Fireann. — ^There has lately been commenced in New 
Haven, on an extensive scale, the manufacture of a rifled arm, the joint inven- 
tion of Messrs. Horace Smith and Daniel B. Wesson. As the novelty 
consists more in the ball than in the gun itself, this may first be described. 
It is a complete cartridge, cased water tight m metal The ball is in the 
cyllndro-conoidal or Mini6 form, with a deep cavity in the backside in which 
is inserted both the powder and the percussion cap.. !A coating of cork inter- 
venes between the cap and the thm metal which forms the outer covering, 
the softness and elasticity of which material removes all possibiUty of explod- 
ing the powder by any ordinary violence. 

The rifle or pistol is provided with a thin case extending the whole length 
under the barrel This, by a simple movement, is filled with balls which are 
pressed backward by a coiled spring. The barrel is open at each end, and is 
chambered somewhat larger at the breech to receive a ball easily. By a for- 
ward movement of a suitable lever just fi-ont of the trigger, the breech pin is 
drawn directly backwards, and a ball is carried up and placed in line with the 
bore. Next, by. drawing the same lever back to its original position, the 
breech pin is forced to its place, driving the 'ball into the barrel, and at the 
same time puncturing by a point on its end quite through both the metalhc 
covering and the cork, and pressing &irly upon the percussion portion of the 
inclosed cartridge. The gun is now loaded, and on pulling the trigger the 
hammer strikes fair upon the hinder end of the breech-pin and transmits a 
sufficient shock to discharge the piece. 

The movement of the lever described in charging the rifle also pushes back 
the hammer, or in other words cocks the g^un, but in the smallest pistoltf it is 
found easier to place the thumb on the hammer and draw it back while some 
of the flngers work the lever beneath. The mechanism by which the whole 
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)8 aooomplished is very simple and apparently durable, the moyement of the 
breech-pin being effected by a toggle joint which is so nearly straight at the 
time of the discharge that the reaction produces little strain. The breech-piii 
fits very tightly, and it has been proved by trial that the preflsnre and inertia 
of the hammer alone will keep the breech-pin in place even if the toggle joint 
and ail the other parts are removed. The penetration of the balls thus con- 
structed and projected appears about equal to those of the Minid rifle, or all 
that need be dedred. The balls are prepared at a profit for $1 per hundred, 
and may be discharged at the rate of one per second. The rifles hold thirty 
and the smallest pistols seven balls each. 

Ivngprovement in Shot Owns, — By Buckel and Dorsch, of Monroe, Mich. — 
This invention consists in giving the barrel of the gun a slightly imdulating 
form, for the purpose of causing all the shot to strike within a certain cirde, 
and prevent its indiscriminate scattering. The barrel is divided into an odd 
number of parts, say five, seven, or nine, according to the length, the said 
parts being made alternately of larger and smaller diameter. The parts next 
the breech and at the muzzle are of the larger diameter, and the intervening 
parts smaller and larger alternately, thus producing an undulating bore. 
Many experiments, we are told, have been made with shot guns of this con- 
struction, and the result in all cases is, that the shot &11 within and evenly 
cover a certain sized drde, never scattering beyond. 

New BuUkt Mzchine. — Mr. Wel H. Ward, of Auburn, N. Y., has recently 
invented a machine for manufacturing buUets from lead wire. The wire is 
coiled upon rests at the top of the machine, and suspended by means of arches, 
ftx>m which the lead is fed downwards into the machine, where it is measured 
and cut off as required for each bullet, after which it is forced forward into dies, 
and formed into the desired shape by compression. It makes musket, rifle, 
and pistol, elongated, hollow, and conical expansion bullets; also round of 
shell balls all at the same time. At one comer it makes round balls, 
at another musket, at auother rifle, at tlte other rifle and pistol elongated 
bullets— each comer being double, with two sets of dies and punches, which 
gives eight bullets to one revolution of the machine. The machine is capable 
of being worked up to twenty-five turns in a minute, which is equal to 200 
bullets per minute, 12,000 per hour, or 120,000 per day. 

Improved Primer for Fire Arms. — ^In this invention, by Lieut. J. N. 
Ward, U. S. A., the percussion hammer is made hollow, and the priming 
paper rolled up and placed within. Whenever the hammer is cocked the 
paper is fed out for. a little distance, and then cut off and exploded on the 
nipple by the descent of the hammer. It is certain in its operation, and 
the mechanism is simple. The improvement can be applied to all guns in 
use at a very small cost, without any alteration in the lock part, the only 
change being in the form of the hammer. 

Beeves' Breech Loading Rifle.— Id. this English invention, a movable 
breech is employed, which is made to fit into the end of the rifle barrelf and 
is held in dose contact with it by the lateral pressure of a wedge piece^ 
which is hinged to the barrel and the lock frame, and which drops between 
the end of the breedi and a false breech. To charge the rifle, this wedge 
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piece' is first withdrawn, and the breech slid back dear of the barrel into 
the space vacated by the wedge piece. A small finger lever at the side 
slides back to the breech, which is then turned up and receives the chai^; 
then it is brought down again into line with the barrel, slid forward, and 
forced into position bj the wedge piece described. The movable breech in 
this rifle is a charge chamber, and appears to be a supplementary device to 
Sharp's rifle. 

Monster Gun. — Messrs. Horsfall, of Liverpool, England, have during the 
past year constructed and presented to the British Government, a piece of 
ordnance of most enormous dimensions. The process of &bricating this 
huge mass was very simple. Square slabs of metal, of about 3 feet long by 
1^ broad, were welded together, and as layer after layer was added to the 
mass the slabs were reversed in various directions, till the bulk presented to 
the eye the appearance of a huge, soM lump of iron, slightly conical in form, 
15 feet long, 3 feet 10 inches diameter at the thick end, and tapering to about 
3 feet 10 inches at the small or muzzle end. It then weighed nearly 26 tons. 
Great care was taken, and all that science could suggest was brought to bear 
upon the process of &,brication, which lasted seven successive weeks, day and 
night ; but the material was during that time regularly allowed to cool fi'om 
Saturday night to Monday morning. Great care was taken to prevent the 
mass from receiving the blows of tiie hammer, or percussion firom any other 
cause, while it was cold, or in a semi-heated state, in order to avoid the 
disintegration known to be produced in iron when hammered cold. Forty 
men were at times employed upon it, and the hammer used weighed nine 
tons,' striking at every blow equal to a force of twelve tons. 

After the mass had been roughly shaped, the process of boring was com- 
menced, the first bore being with an eleven-inch cut. The material proved 
to be all that could be wished — ^not the slightest indication of crystallization) 
brittleness, fault, or looseness of texture was manifested. There had not 
been the slightest imperfection in the forging. It was next bored with a 13^ 
inch cut, and finally with a 13-inch — ^the distance bored being 13^ feet After 
this process, the piece was finished in the ordinary manner, though in 
superior style. The nett weight of this piece of ordnance, after comple- 
tion, was 21 tons 18 cwt., having been diminished a little over four tons 
by turning and boring. This was nearly three times the weight of the 
great Stockton gun, which weighed 7 tons 17^ cwt. Its diameter at the 
breech is 44 inches; at the muzzle 27 inches; thickness of metal at the 
breech from the bore to the outside, 15^ inches; thickness at the muzzle 7| 
inches. 

The gun is discharged by means of a percussion hammer affixed at the 
breech, and such is the machinery connected with the raising and lowering 
of the mstrument that a child might ohnost elevate it or depress it when in 
the stocks. It is capable of receiving a ball 302 pounds in weight, which, 
with a discharge of 90 pounds of powder, is expected to be projected at 
least five miles. The capacity of the Princeton's gun was for a ball of 219 
pounds. 
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MOVABLE TABGET. 

The following ingenious contrivance has been adopted m the ezperimental 
gonneiy ships of the British Navy : It consists of a circular target, fitted on a 
ball and socket support, and capable of being moved in all directions, but so 
arranged that upon a string being pulled its movements are suddenly arrested. 
The target is placed at one end of the deck, and a wooden gun pointed towards 
it at the other. The manual exercise is performed at this gun as at any other. 
When the captain of the gun comes to the final operation of pointing, he seizes 
the end of a long string attached to the apparatus which arrests the target, and 
which is passed through a ring near the screw fixing the lock to the gun: and 
as soon as, in his estimation, the gun bears directly on the bull's-eye of the 
target, he pulls this string, as he would the lock-lanyard ; and in one instant 
the target becomes stationary. The officer superintending the exercise has 
;qow the means of examining the position of the gun, and of ascertaining 
whether or not it has been well pointed. This appears to form an admirable 
introduction to the real practice with shot. 

This wooden gun, it may be mentioned, is fitted with a small eye-hole right 
through its length, by which an object may be looked at along the axis of 
the bore, and the difference of pointing by the line of metal and by a gun dis- 
parted is made at once apparent. This device was first suggested by Sir 
Samuel Pechell, who remarks, that " in the first place it is necessary to con- 
vince sailors practically that the thing you wish to teach them is absolutely 
necessary." Until, therefore, " they are shown why the line of metal will not do 
for a point blank shot so well as a line produced by disparting, and which shall 
be parallel to the axis of the bore, they will not care whether they use a sight 
or not" 



IMPROVEMENTS IN THE MANUFACTURE OF PAPER, 

Paper from Refuse Tanned Leather. — ^Lazare Ochs, of Belgium, hasobtahied 
a patent for making paper fix>m the cuttings, waste leather, and scraps of 
tanned leather. The manufacture of paper firom leather is an old story, as an 
American patent was obtained for such paper many years since ; but 
M. Ochs' method of treating his leather to take out the tanning is worthy of 
attention for its simplicity. The scraps of tanned leather are placed in sieves 
on the ends of arms or spokes on a wheel, and are made to revolve in a 
stream of water, which operation, when continued long enough, washes out 
the tannin from the leather. After this about 20 per cent, of old hemp rope 
is mixed with the scraps, and the whole is cut up and reduced to pulp, from 
which the paper is made. A very strong coarse wrapping paper is made in 
this manner. 

Pa^erfrom the Bark of the Cotton Stalk. — Experiments have been recently 
made to develop a hemp, suitable for paper manufiicture, from the bark of 
the cotton stalk, with a fair prospect of. success. The best period for pre- 
paring this cotton hemp is as soon as practicable after the picking of cotton 
has been finished. The plants should then be pulled up and dew-rotted like 
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hemp or flax, ,and afterwards broken up and the bark separated from the 
wood of the stalk. 

The following is the claim for a patent recently granted for improvements 
m making paper to "William Clark, of Dayton, Ohio : " I do not claim the nse 
of lime or other alkahes in the preparation of vegetable material used in the 
manufacture of paper. But I claim the boiling of coal tar with the straw 
or other vegetable material for the manufacture of paper, in the manner and 
form set forth, and for other similar purposes, or purposes substantially the 
same." 

Improvement in preparing Paper pulp from the Fibres of Endogenous 
PUmts. — The object of this invention by Francis Burke, of Montserrat, "West 
Indies, is to convert the fibres of vegetables into pulp, without having recourse 
to the process of separating the fibrous matter from the other component 
parts of vegetable substances ; and to effect this object, he adopts means for 
simultaneously or in one process reducing the fibres to pulp, and separating 
the pulp from the gummy and other vegetable matters with which they are 
combined. The vegetable substances to which the process" is applicable, are 
the plants known as the plantain, the banana, and the aloe, and any other 
vegetable substances containing fibrous matters, from which the other matters 
contained therein can be separated by water, whilst undergoing the operation 
hereinafter described. 

When necessary, the vegetable matter to be operated upon is first cut, 
crushed, or. bruised, for the purpose of reducing it to such a state of division 
as will permit of its introduction into a mill to be ground. If the vegetable 
be plantain, banana, aloe, or any other similar vegetable substance in a green 
state, it is preferred to crush it between rollers, so as to deprive it of its fluid 
matters. To reduce the vegetable matters to pieces of a convenient size, a 
chaflfcutter, saw, or other convenient means may be used, acoerding to the 
nature of the material The material thus prepared, is ground in a mill 
made of a pair of plain stones, similar to those of an ordinary flour null, with 
the eye of the runner or upper stone somewhat enlarged, so as to facilitate 
the admission of the material Either the upper or the lower stone of the 
mill may be made the runner ; but it is most convenient to have the upper 
stone the runner, and motion may be given to it in the same way as in 
ordinary flour mills. The material to be ground is fed simultaneously with a 
stream of water into the eye of the mill ; the supply of water being sufficient 
to convert the vegetable material when ground into a fluid pulp. 

The water used may be either hot or cold, but cold water is preferred, and 
when necessary, any chemical agent may be dissolved in it to facihtate the 
separation of the fibres from the other vegetable matters with which they may 
be mixed. The vegetable fibres, as they are ground to a pulp, are thrown 
out at the periphery of the stones, round which a trough is placed to receive 
it ; from whence it runs into suitable sieves, by which the fibrous pulp is 
separated from the water, which passes away carrying with it the soluble 
matters, and also many minutely-divided insoluble or non-fibrous matters 
which may have been separated from the fibrous matters by the action of the 
milL 
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M'BBIDE'S NXW FLAX SCUTCHING MACHINE. 

A new flax scutching machine has been recently brought out in Ireland, 
which has elicited the highest encomiums for effectiveness and economical 
working. 

The space the machine occupies is about 17 by 10 feet ; the holding of the 
flax is effected by means of a horizontal wheel of about three feet in diameter, 
having on its circumference two grooves, in which grooves, by endless ropes, 
kept tight by a counter-weight, the flax straw is held firmly between the 
grooves and ropes, to be. taken slowly round to the breakers, or scutchmp;' 
blades. It is here that the great improvement occurs ; these blades are fixed 
in a peculiar manner on the horizontal shafts, parallel to each other, but on 
different levels; each shaft carries arms, placed opposite to each other, so 
contrived as to pass each other without coming in contact ; to these arms the 
scutching blades are fixed, passing each other in intersecting circles, the inter- 
section taking place immediately below the circumference of the holding wheel. 
The blades strike the flax rapidly, but gently, on either side alternately, whilst 
it is slowly passed under their action in the grooves of the holding wheel j 
being thus cleaned at one end, it is grasped at the proper moment by the hold- 
ing apparatus of the second pair of the scutchers, being counterparts of the 
first, but so set, that the other end of the straw is effectually cleaned, and thus 
the finished fibre passeg out ready for the manufacturer. 

The machine is perfectly self-acting, merely requiring the flax straw to be 
put in on one side, and the flax flnished is taken fi"om the other side. From 
the moment the straw enters into the machine, no further attention is neces- 
sary, and no skilled workmen are required, as .any boy or girl of fourteen or 
fifteen can be taught to feed it in two or three hours, — ^the machine does it 
all, and delivers the fiax well scutched. All clasps, or holders for fastening 
the straw, are dispensed with, the attendants are not liable to accidents, and 
the important object — security from the annoyance of dust — is attained, for by 
simply elevating the machine a few feet, the whole of the tow and scutching 
dust pass away beneath. 

CALICO PKINTING. 

Mr. Mercer of Manchester, England, is now engaged in superintending one 
of the most curious historical and scientific works of the day, viz. a " History 
of Calico Printing." Of the interest of such a history, even to idle readers^ 
there cannot exist a doubt, for the history of calico printing connects itself 
intimately with the history of dress, of manners, and of taste, in a large por- 
tion of the habitable globe. The Manchester designer has to please the Greek 
prince and the Australian savage : to satisfy the King of Dahomy and the fish- 
wife of Billingsgate. Such of our readers as have seen the magazines of a 
wholesale Printseller, and have noticed how curiously the taste in Fine Art 
varies with latitude — ^from the warmth of Lima and Rio to the cliastity of 
Montreal and Dantzic, — will feel how much a series of pattern books may sug- 
gest in the way of national manners. The horseman of the Pampas and the 
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vine dresser of Brazil — ^the Amokota of the Cape and the E^ of the Himalaya 
has each his own style^ his oVn color, his own pattern. Calico Printing has 
to adapt itself to the Grfeek of Athens, the Arab of the wilderness, the priest 
of Benares : the taste of the ladies of Canton, of the Court beauties of Siam, of 
the harems of Persia and Turkey must be remembered under pain of loss. 
The records of a manufacture which has to consult so many tastes, and to 
satisfy such various whims, cannot fail, we repeat, to interest many persons, 
and to claim a place in every good library. A History of Calico Printing 
would be a curious, valuable, and appropriate present for Manchester to make 
to our Library of Contemporary History. 

The plan proposed is as follows : — The work is to be divided into six parts ; 
the first part would be an introductory history of the art from the year 1750, 
including every department ; the second would comprise the history of the 
mechanical department by Mr. Bennet Woodcroft ; — ^the third would embrace 
the history of the coloring matters, chemical compounds, and other materials 
used in calico printing, by Dr. E. Schunck ; the fourth would be the history 
of the dyeing process, including color mixing, and the actual printing, by Mr. 
J. Graham; — the fifth, the artistic department; the first part of it being 
devoted to engraving, by Mr. Joseph Lockett, and the second to include pat- 
terns, and all particulars relating to taste : — ^the sixth, statistics of calico print- 
ing. 

CRENNILLB CARPETS. 

At a recent meeting of the N. Y. Mechanics' Club, Mr. Thomas Crossley 
of Boston exhibited a model of a color printing machine intended to be used in 
the manuj^tcture of CrenniUe carpets. The machine was'patented in 1854 in 
our own and foreign countries, but had been allowed to remain quiet until a 
large one could be finished and tried. This had now been accomplished with 
snch success that the first yard of stuff passed through the machine unex- • 
pectedly came out absolutely perfect. The manufacture of rich, many colored 
carpetings is usually very slow and expensive. Colors dyed in the wool are 
fast or transient according both to the kind of drug and the degree of heat 
employed in steaming, ^arlet is a fast color, as it is heated to 212° ; but a 
buff produced by the same drug is heated only to blood- warm, or thereabouts, 
and is liable to fede when in use. It was very difficult to weave a large 
number of colors, and only a small quantity of the wool employed came in 
sight. To remedy all these evils, a Mr. Whytock of Edinburgh invented a 
process for printing tapestry carpets, and Messrs. John Crossley & Sons of Hali- 
fex had engaged very largely in the manufacture. The method was that of 
printing the warp alone b^ a slow process on a large cylinder, and afterwards 
weaving it as carefully as possible. In printing, the tints were impressed on 
the goods, and the steaming process equally applied to the whole, which 
rendered printed colors more enduring than dyed. The steaming in either 
case was supposed to open the pores of the wool and allow the coloring effect 
to penetrate. Rollers cannot print heavy carpets well, as the coloring matter 
cannot be retained, but squeezes forward as the rolls draw in the fabric. Flat 
blocks must be loaded very heavily with colors, and pressed very powerfully 
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for Bon^e time upon the goods. This is now done by hand in the Crennille 
carpet making ; but the machine under notice had proved it«elf capable of 
printing perfectly at the rate of 4^000 yards per day. 

The full-sized machine weighs 80 tons, and is some 40 feet long and 13 
high, and prints 6 colors. The width is such that the blocks or carved 
" forms " may be moved bodily out to one side after each impression to be 
supplied with a fresh coat of color. These blocks, when in use, are in abso- 
lute contact, and press side by side upon the carpet, but to afford sufficient 
room for applying the color, and also to strengthen the framing, the forms are 
moved out, three to one side and the alternate three to the other, so that the 
coloring sieves are separated by a space much wider than is necessary to 
prevent mixing. Mr. C. considered the machine capable of producing very fine 
dress goods and very rich paper hangings, such as are now only imported. He 
had counted on one piece of very expensive foreign goods 180 distinct colors. 
The great point in the goods so produced is the perfect " register " or fitting 
of each impression exactly to its place without any of the overlapping and 
distortions generally observed. This is partly owing to a peculiar method of 
holding and moving forward the fabric after each impression, which insures 
the absence of any stretch or irregularity. Another point is the practicability 
of printing paper hangings so &r heating the table over which it moves that 
the color first printed would be dry before reaching the last form, ready to 
receive another color upon the first when necessary. It is in this way that 
the veins are displayed in a darker tint upon the surface of green leaves. 



SEAMLESS GARMENTS. 

An invention has been patented, and is now in operation for the manu- 
facture of seamless clothing by the Seamless Garment Manufacturing Com- 
pany, at Winchendon, Mass. The process is as follows : The woo^ as it 
passes through the carding machine, is woven upon cylinders of peculiar 
shape, the layers of wool crossing each other at different angles, the fibres 
being stretched to their utmost, making a dose, well woven batt, which can 
be formed into coat bodies ; others into sleeves, pantaloons, mittens, shoes, 
leggiQgs, and the like. Over these cylinders are drawn dosely-fitting bags, or 
coverings of doth ; the whole is then immersed in water, whence they are 
taken and dropped into metallic tubes heated by steam. A slight vibratory 
motion is there given them, which felts the wool in a few minutes, leaving, 
when coats are to be made, the ends of the sleeves and the arm holes of 
the coat soft; they are then joined and firmly felted together, producing 
a coat 'perfect in shape and even in texture. They are then fulled until they 
become firm and solid. Most of those garments are dyed in the wool before 
carding; those that are not are at this stage ready for the dyer. Next 
they are dried on copper forms in the shape of men, heated by steam. 
While upon these forms they go through a finishing process, which gives 
them the appearance of the goods known as Beaver Cloth. They are now 
ready for lining and trimming, which is done according to the taste or design 
fVimished. 
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SBWOKKING WASTB FIBBE OF CLOTH. 

A patent has recently been secured in England by Mr. S. C. Lister, for 
reducing hard waste fibre with a twist in it, like cord, or woven cloth of 
cotton, silk, &c., to be worked over again. The waste is first cut in a 
machine in short lengths, then it is put into a machine having revolving 
arms, like a rotary flail, and beat for some time. This loosens the several 
strands in the same manner that plasterers loosen the hair used to mix with 
their first coat for walls. After this beating it is placed in a chamber and 
exposed to the action of steam, then taken out, dried, and submitted to the 
action of the common carding engine of a cotton factory. This process is 
stated to be a great improvement in the way of treating shoddy, or waste 
cotton twists, to be reworked and put into new fabrics. 

Another foreign invention, applicable to tissues or other fabrics (whether 
rags or pieces of new goods) composed partly of wool and partly of vegetable 
fibres, consists in a mode of removing the vegetable from the woollen fibres, 
and thereby obtaining the latter in a suitable state for manu&cturing pur- 
poses ; the same, consequently, offers an easy mode for removing the threads 
from rags with which the seams, button holes, or other parts have been sewn: 
The rags or other goods, after having been cleaned to a certain extent, by 
any of the known means, are put into an acid bath (whether cold or suitably 
heated) containing one hundred parts (by measure) of water ; fix)m four to 
five parts of common sulphuric acid of commerce ; and about one part of 
alcohol ; and in this bath they are left as long as required for disintegrating 
sufficiently the vegetable fibres. The goods are then removed from the add 
bath; after which, the greater part of the liquid is pressed out, and the 
goods dried by any suitable means — care being taken to spread them out as 
evenly as possible. When dried, they are submitted to a beating engine, or 
other contrivance, for removing the woollen fibres fix)m the partly decomposed 
vegetable fibres that may still adhere to them; after which the wool is 
thoroughly washed in water, or in a weak alkaline or soap bath, in order to 
deprive it of acid ; it is then again dried, and in this state is ready to be pre- 
pared for spinning or other manufacturing purposes. 

The patentee claims the mode of submitting tissues or other &brios, com- 
posed partly of woollen and partly of vegetable fibres, to a bath of diluted 
sulphuric add, to which a small portion of alcohol is added ; by the action of 
which bath, and of the processes above described, the vegetable fibres are 
readily removed firom the wool, and leave it in a fit state for being again 
employed for spinning or other manu&cturing purposes. ' 

IMPEOVEMKNTS IN MACHINEET FOR MANUFACTUEING TEXTILB 

FABBICS. 

Cardiing Mouihrnery, — ^W. Stevenaon and WiUiam Crawford, of Lochwinnoch, 
Sootiiand, have obtained a patent for improvements in carding machinery, 
which appear to be novel and good. In its main details their carding engine 
resembles those in common use, having a feeding in and carding apparatui. 
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The wool or cotton passes through the machine in the usual manner, as &r 
as the main carding cylinder, but instead of doffing or removing the aUver, as 
at present practised, a disk card is employed for this purpose. — This is a disk 
of metal covered with card teeth, and set upon a vertical rotating spindle in 
such a position that the card face of the disk works with a part of its area 
against or in contact with the wire card teeth on the horizontal main cylinder. 
The respective surface motions of the main cylinder and the disk card are thus 
at right angles with each other, and as the main cylinder revolves, the disk 
card revolvmg also across the path, as it were, of the main cylinder card 
surface, strips and carries away the wool or cotton from the main cylinder. 
The fibrous material is thus carried round by the disk dear away from the 
main cylinder, and one or more doffing combs being arranged to work upon 
the disk card face, the fibrous material is stripped ofif the disk card, and passed 
forward to a duplex endless apron arrangement The apron arrangement has 
a continuous forward traverse, in the usual manner, for the conveyance of 
the fibrous material away from the actual carding apparatus. But in addition 
to this traverse it has also a lateral vibrating action horizontally, for the 
purpose of giving" a rubbing rolling action to the fibrous material, to com- 
plete the sliver or roving. To give greater effect to this slubbing rolling 
process, the endless aprons are made double, the fibrous material bemg passed 
along between the two contiguous lengths of aprons, the lateral action of which 
is in opposite directions, and gives the requisite rubbing rolling action to the 
fibres, and condenses the slivers for fiirther preparation and manufacture. 
And to aid the rolling or condensing action for solidifying the sliver as it 
issues from the endless aprons, it may be passed through a revolving tube, 
for the purpose of adding a further condensing twist to the fibres. Instead 
of traversing aprons, duplex action rollers may be used for traversing and 
rolling the slivers. It is intended to employ this improved machinery for 
textile manufactures, but it is particularly applicable in wool carding, so as to 
produce slivers of any length in a convenient manner. 

Bag Looms. — The weaving of bags without seam is becoming quite an 
extensive branch of manu^ture. An improvement recently patented hj 
Messrs. Jilson and Sparhawk of Lewiston, Me., has for its object the regulating 
automatically the operation of the harness so as to weave a bag of any length, 
then to close the bottom, afterwards to commence weaving open again, and so 
on. It can be applied to a common loom, four or six leaves of harness being 
required, aocordmg to whether a plain or twilled bag is desired. The principal 
feature of the invention consists in a studded pattern cylinder having the 
studs attached to movable slides, arranged longitudinally to the cylinders. 
By shifting these slides in one direction, the studs are brought to a proper 
position to cause the harness to operate in a suitable manner to weave the 
open part of the bag, and by shifting them in the opposite direction, the studs 
are brought into a position to cause the harness so to operate as to close the 
bottom. These movements are all effected by self-acting devices, and can be 
so varied as to weave bags of any length desired. 

Harvey*8 dead Spindle. — ^A spindle invented by Mr. M. B. Harvey, of Stai^ 
ford, Ot, differs from any heretofore introduced among cotton spinners. lit 
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is a short spindle, costing fifty cents less per spindle in a frame than the live 
spindle costs. A warve is fitted to the spindle revolving around it. Pro- 
jecting fi-om the upper end of the warve is a tube, which, entering the 
base of the bobbin, gives motion to the bobbin in part, the other part being 
secured by a pin in the base of the bobbin, suited to, and entering into, a 
hole in the upper plane of the warv^e. Motion is communicated to the warve, 
and thus to the bobbin, in the same way as it is given on a firame of live 
spindles. 

Improvement in Hat FeUing Machines. — ^In a patented improvement of Jas. 
S. Taylor of Danbury, Conn., there is a large cylinder, having on its periphery 
a series of rollers, and over these is placed an elastic cover or jacket. The 
large cylinder rotates in one direction and the rollers in another. The hat 
bodies are carried around and felted by rubbing between the rollers and the 
jacket, and are discharged at the mouth of the machine, where they are put in. 
The machine is adapted especially for felting the finer quality of for hats, for 
it gives a hght easy motion to the felts, and works them in hot water. We 
are informed that two men can dp three times more work with one of these 
machines than they can by hand. — Sdentific Americcm, 

Fbck Renovator. — An ingenious machine has recently been constructed by 
Mr. Charles Holt, of Stafford, Ct, for renovatmg the flocks used in the manu- 
facture of woollen goods. It consists of a cylinder, fourteen inches long and 
twelve in diameter, covered with cast iron plates, on the outer surfiice of 
which are small coilical teeth, one half inch in length. This cylinder revolves 
about two hundred turns per minute, in juxtaposition to an apron of iron, 
between which and the rotating cylinder the flocks pass, and fi'om which they 
fall. "While falUng, they are pervaded by a strong tide of au* fi*om a blower, 
which runs about 800 turns per minute. By the wind of the blower the flocks 
are carried out through a prepared orifice, while other more ponderous and 
foreign matters fall under the machine. In this manner the flocks are reno- 
vated. The machine is made of iron, and costs about fifty dollars. 

Napping Chlh. — Sir Charles E. Grey of England has taken out a patent for 
raising the nap of, and dressing woollen goods, by substituting a new material 
for the common teasels, which have been used from time immemorial for this 
purpose. He employs the prickly parts of plants known in the West Indies 
by the name of •'nicker bush," and by some botanists called Guilandina Bon- 
dvc. These prickly burrs are stated to be far superior, for nappmg, to the 
teasels, and can be obtained in any quantity, and are cheaper. 

Double Weaving. — ^William Norton of York, Eng., has secured a patent for 
weaving two webs of cloth at once in one loom. He employs two founda- 
tions of warps, and two shuttles, and these are placed one above the other 
with separate warp and breast beams. There are two shuttle raceways on 
the same lay, and a double dent reecT is used. The two shuttles work across 
the web, one above the other, at the same time, and the operations are per- 
formed simultaneously. Two webs of cloth are thus produced at the same 
time in one loom, and thus, in a factory, space is economized by the double' 
amount of work being executed in the same space in one loom. The loomS) 
also, must cost less than single looms, in proportion to the amount of work 
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tfaeyoMiexeoate. These ]oo!iiB,howeTer, have tbisaerious defect; theqpet^ 
tlve or weaver caimot well tie broken threads of notice defects in the lower 
web. 

TwiUed and Plain Weaving in one Loom. — ^B. A. Whytlaw and James 
Steven, of Glasgow, have obtained a patent for a self-acting mechanioal 
arrangement in looms, whereby alternate twill and plain weaving can be 
executed in power looms. Four heddles are used, which are operated by 
four levers that are depressed bj cams on a revolving shaft, which makes 
a revolution during the time that four picks are thrown bj the shuttle. When 
the twilling action is required, the four heddle levers are worked separately 
in the proper rotation to make the twill : but when plain weaving is required 
on the web, the heddle levers are coupled in pairs, and the cam, as it comes 
round, actuates each pair at once^ as with two heddles in plain work ; the 
four heddles are then arranged precisely as in plain doth weaving. In the 
loom of the inventors, the change from plain to twilled work is done by a self- 
acting device, and peculiar fashionable &brioB, part twilled and part plain, are 
thus woven. 

FAPEB HANGINGS IN OIL GOLOBS. 

Mr. Peter Trumbull has secured a patent in England for the manufacture 
of paper hangings with oil instead of water colors. By the use of oil colors 
several objections to the use of paper hangings made from water colors can be 
obviated, such as the expedition with which the latter are obliged to be 
printed — ^the paper being necessarily wet, and each color printed separately — 
and which, ..therefore, does not admit of the proper working and cLassification 
of the colors employed, and although when dry they look rich and sightly, 
yet when varnished the colors sink and present a harsh appearance. The 
patentee, though using the ordinary paper, double coats it with composition 
made with a solution of India rubber, tsdlow, japan, soap, and size, in certain 
proportions, rendering the paper impermeable, strong, elastic, and durable. 
The paper thus prepared and dried is then (in the manner usually practised 
by grainers in wood) marbled, or otherwise ornamented v^ith colors, com- 
posed of the following ingredients: — Oxicbloride of lead or zinc^ japttQ* tm> 
pentine, and raw linseed oil, mixed in the ordinary manner, to produce the 
desired colors. When dry they will have a gloss almost equal to one coat of 
varnish. Yamish can be applied to enhance the beauty of the paper, whidi 
does not require any preparation to receive it. 

SUBSTITUTE FOE WOOD AND OTHEE HAED SUBSTANCES. 

Mr. E. G. Lepage has lately obtamed a patent in England for a new com- 
position of materials which may be employed as a substitute for wood, leather, 
bone, metal, and other hard or plastic inibstances, and the method of manu- 
&cturing which is as follows : — 

It consists of a combination of sawdust and albumen. The sawdust may, 
if preferred, be mixed with vegetable, mineral, or metallic powders, and the 
albumen with any other glutinous substance : or instead of mixing the saw- 
dust with albumen, the sawdust may be combined with any other glutinouB 
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or gelatinoiu sabstance, such as gelatine, or size, or with aluminous salts. 
Pure albumen extracted from eggs, blood, &c., is preferred for the purpose of 
the invention. The method of manufacturing the improved composition is as 
follows: — The patentee first soaks the sawdust (mixed with other powders or 
not) in pure albumen, shghtly diluted and liquefied by water or otherwise. 
He then dries it well, and subjects it to pressure in an hydrauUc press, or by 
any suitable means. He next places the substance in a mould of the required 
shape (preferring a mould made of steel) in such quantity that after forcing it 
into the mould it may exactly fill it, neither more nor less. While the pres- 
sure is being effected, heat is applied to the mould until the mouldmg is com- 
pleted, by a steam jacket, hot plates, surrounding it with hot bars, by direct 
or radiated heat, or otherwise. As soon as the moulding is completed the 
mould is suddenly cooled by being immersed Tii cold water, by pouring water 
over it, or in any other suitable manner. Coloring or other substances may, 
if desired, be added to the sawdust and albumen. Metal castings or orna- 
ments in relief in metal or other material may be applied on the composition 
before pressure, or the articles may be ornamented by engravirig the inner 
surfaces of the moulds in which they are shaped. The new composition may 
be applied to the manufacture of a variety of articles for which wood, ivory, 
gutta percha, and other hard and plastic substances are now employed, such, 
for example, as pipes, chess men, picture frames, boxes, cornices, fiimiture, 
combs, knife and other handles, book covers, brooches, and various ornamental 
articles. 

IMPBOYXMENT IN THE MANUFACIUBE OF SHIBBSD INDIA 

BUBBEB GOODS. 

In manu&ctnring common shirred ^oods the rubber is cut up into threads 
by a machine which cadses much waste of stock at the sides and ends of the 
sheet from which the threads are cut ; much time is also lost in examining the 
tiireads, to see that none but perfect ones are used, and much labor is 
expended in the frequent sharpening required by the cutters. The threads 
produced by the machme are placed in a stretched state at a short distance 
apart between the cemented sur&ces of two sheets of cambric or other cloth, 
and the whole is then passed through rollers, which cause the two sheets of 
doth to adhere together in the spaces between the threads of rubber; but 
there is little or no adhesion of the rubber and the doth, and the consequence 
is, that the durability of the goods is much less than it would be if all the 
parts of the rubber adhered to the doth. 

Mr. Richard McMullen, of New Brunswick, N. J., has recently invented an 
improved process whereby he is enabled to produce shirred goods with a sheet 
of india rubber lining the entire sur&ce of the doth, thereby obviatmg waste, 
and employing a much less weight of rubber to produce a fabric of greater 
strength, elastldty, and durability. This object has long been sought afler, 
but all attempts to make every part of a sheet of rubber adhere between two 
sheets of woven fabric have failed. ' 

The improved process is as follows: In the first place both sides of the 

5 
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sheet of robber are roughened in its manufacture, by placiDg it between 
two coarse dotbs and then passing it through calender or spreading rollens 
between the coarse cloths after it leaves the rollers ; or by passing the sheet, 
before it becomes hard' or set, between the surfaces of two rough rollers or 
any other surfaces suitable to produce a roughness or a series of minute cavi- 
ties all over both surfaces of the sheet. It is next vulcanized, and afterwards 
boiled in a solution of potash to remove the sulphur which is precipitated on 
the surface after vulcanization, and which would prevent adhesion. After 
this the cement is spread over both surfaces of the rubber, and the doth is 
applied in the usual way, while the rubber is kept at such a tension as is 
necessary to give the goods the degree of elasticity required, and the whole is 
passed between rollers which have plain smooth surfaces. Plain smooth rol- 
lers are the- best for this purpose, as they insure better adhesion of all parts of 
the surface of the rubber and doth ; but a rib or figure may, if desired, be 
produced on the sur&ce of the goods by grooving, embossing, engraving, 
indenting, or otherwise ornamenting the periphery of one of the rollers and 
covering the other roller with felt or some yielding substance. This rolling 
operation completes the process. 

|>ERFOBATED OB SOLID BRICKS. 

Some experiments have lately teen instituted at Belfast, Ireland, on the 
comparative sustaining power of patent perforated bricks and bricks of 
the ordinal^ kind. In each case a pier of four courses of the bricks to be 
tested was built, in Boman cement, on the table of a powerful hydraulic press, 
and allowed at least 24 hours thoroughly to set A light scale board was 
suspended to the safety-valve lever of the press, on which there were placed 
successive weights, imtil the pier of bricks on the table of the press was 
crushed. The number of weights was increased a quarter of a ponnd at a 
tune (being an equivalent to an increment of 10 tons on the press), com- 
mencing at 30 tons, this starting point being the efifect due to the united 
weights of the level andr scale board. The pump was worked very slowly, to 
eliminate the concussion produced otherwise by the inertia of the water. The 
first experiment was made with good ordinary brick, in a pier of 18 in. square, 
built in four courses. This showed symptoms of failing with 110 tons, and 
was crushed with 150 tons. A pier of the same dimensions of perforated 
bricks began to crack with 270 tons, and was crushed with 850 tons. Sir 
John M'Neil having expressed a desire to witness a repetition of these expe- 
riments, at his request a pier of 9 in. square of each kind of bricks was built 
in cement, in four courses as before, and with especial care to have the joints 
as thin as possible. The common bricks failed with 40 tons, whereas the 
pier of patent bricks sustained 120 tons before it was crushed. Bedudng the 
result of these experiments to thei efifect upon a superfidal foot, common 
bricks, in the first experiment, were crushed by 66f tons to the square foot, 
and by 71^ tons to the second, the mean being 68^ tons. Patent perforated 
bricks were cn^ed in the first experiment by 155| tons per supeificial foot, 
and in the second by 213^^ tons, the mean being 184} tons? 

A paper on the manu&cture of bricks was recently read before the English 
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Society of Arts, and the importance of the trade to the ootintiywas illnstrated 
.by the following statement. The quantity of bricks made per annom in 
^igland is 1,800,000,000; Manchester alone making 130,000,000, London 
ayeraging about the same. Taking bricks at the low average of three tons 
per 1000, the aimual weight would be 6,400,000 tons, and the capital em- 
ployed 3,000,000 pounds sterling or nearly ten millions of dollars. The 
number of X)atent8 connected with the manu&cture was stated to be 230. 

PLASTIC ZINC FOR BOOMS. 

At a recent meeting of the French Academy, M. Dumas communicated the 
particulars of a recent invention by M. Sorel, which promises to be of great 
advantage to plasterers and workers in stucco. He stated that the invention 
consisted in the discovery of a property possessed by oxychloride of zinc, 
which renders it superior to the plaster of Paris for coating the walls of rooms. 
It is applied in the following maimer : " A coat of oxyd of zinc mixed with 
size, and made up like a wash, is first laid on the wall, ceiling, or wainscot, 
and over that a coat of chloride of zinc applied, being prepared in the same 
way as the first wash. The oxyd and chloride effect an immediate combina- 
tion, and form a kind of cement, smooth and polished as glass, and possessing 
all the advantages of oil paint without its disadvantages of smell, &c The 
inventor fiirther suggests the employment of oxychloride of zinc as a paint 
for iron,' and also to stop hollow teeth, for which its plasticity and subsequent 
hardness and impenetrability to the moisture of the mouth, render it particu- 
larly applicable. 

Painting is now done in London by a hose. A reservoir of the paint or 
color is set on a parapet, and the workman uses a hollow brush connected 
therewith by means of a length of half-inch hose. The consequence is, that 
he works away with a never ceasing supply. 

THE MECHANICAL ARTS. IN JAPAN. 

In the practical and mechanical arts the Japanese show great dexterity ; 
and when the rudeness of their tools and their imperfect knowledge of ma- 
chinery are considered, the perfection of their manual skill appears marvellous. 
Their handicraftsmen are as expert as any in the world, and, with a free 
development of the inventive powers of the people, the Japanese would not 
remain long behind the most successful manufacturing nations. Their curi- 
osity to learn the results of the material progress of other people, and their 
readiness in adapting them to their own uses, would soon, under a less exclu- 
sive policy of government^ which isolates them firom national communion, 
raise them to a level with the most &vored countrie& Once possessed of the 
requisitions of the past and present of the civilized world, the Japanese would 
enter as powerful competitors in the race of mechanical success in the fixture. 
" Every American admired the skilful workmanship of the carpenters as dis- 
played in the construction of the wood work in the houses, the nice adjust- 
ment and^smooth finish of the jointing, the regularily of the flooring, and the 
neat filming and easy working of the window casements and movable door- 
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panels and flcTeeD& The general dealgnB of the honaee and public baUdingB 
were yeiy inferior to the execution of the details of construction. The former 
were uniform, and probably in accordance with the ancient models, and 
showed a constraint of inyentive power within rules doubtless prescribed by 
QoTemment ; while the latter evinced that perfection of finish which belongs 
to progressive experience. As in the carpentry so in the masonry, there was 
no fleedom nor boldness of conception, but the most complete execution. 
Their stone was well cut, and their walls strongly and regularly built, 
generally in the massive C^dopean style. The coopers were found to be 
very expert at Hakodadi, where a large number of barrels was constantly in 
the process of manufacture, for packing the dried and salted fish. The barrels 
are firkin-shaped, bulging at the top, and are rapidly and skilfully hooped 
with plaited bamboo. There are many workers in metal for ornamental and 
useful purposes. The Japanese understand well the carbonizing of iron, and 
the temper of much of their steel is good, as was proved by the polish and 
sharpness of their sword blades. The cutlery, however, in common use at 
Hakodadi was of an inferior kind, and the barber of one of the ships pro- 
nounced a razor purchased in the town as being abominably bad, neither cut- 
ting nor capable of being made to cut — American ExpediUon to the Chinese 
Seas and Japan. 

UVEBMOBE'S BARKKTi machikeby. 

It is difficult, if not impossible, to estimate how many millions of kegs, 
casks, barrels, butts, hogsheads, &c., in all their varieties, are annually required 
throughout the world. It has been said of the Chinese, whose sldll in exe- 
cuting other impossibilities in wood is unapproachable, that they can make 
anything except a barrel; but throughout the rest of the civilized world we 
believe common consent agrees with the experience of ages in demanding for 
general packing purposes precisely the qualities found in these constructions, 
ie. conveniOit size for handling, roundness for rolling, projecting clumes to 
be seized in hoisting, and a swelled bilge to allow of tightening by driving the 
hoops. Economy demands that the whole shall be of wood in separate pieces ; 
but a due regard to efficiency and tightness requires a high degree of per- 
fection in the workmanship. To fiilfil all these conditions by machineiy, and 
manufacture perfect barrels in any other manner than by the cooper's tools 
and the cresset fire, has come to be coni^dered almost an hnpossibility. Ma- 
chines for sawing out a form tolerably approximating to that of a stave have 
been put in use with good success for some purposes ; and a powerful engine 
for biting off large shavings or chips in just the form deshred has astonished 
the curious at all our fiurs; and both theqe, vrith many others, have con- 
tributed their quota to the immense number of hooped and headed cases 
which inclose the flour, rice, beans, fruit, and " sundries" in transportation or 
storage in our widely-extended country. But the importance of tolerltbly 
tight and well made barrels for flour Is plainly apparent in every warehouse, 
where the waste of the " double extra," "fimcy," "superfine" material can be 
observed, and the employment of barrels absolutely water tight, by preserving 
the flour fit>m damage, would under many drcumstanoeB add a laige per- 
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centage to its valne. The hand made barrels generally used for good flonr 
cost in New York State from 35 to 46 cents each, and in many milling loca- 
lities as high as 60 cents ; while barrels made sufficiently tight for containing 
©a are sold at nearly or quite five cents for each gallon of cubical contents. 

A machine, or rather set of machines, designed for the purpose of manu- 
fiicturing the parts of a barrel with perfection equalling or excelling that of 
hand labor, has been lately invented and put in use by Mr. Geo. W. liver- 
more of Cambridgeport, Mass. The practical working of the invention leaves 
no room for doubt that it is capable of producing barrels absolutely perfect in 
form, strength, and tightness, as well as in beauty of appearance. This last 
element depends in a high degree on the perfection of the planing machine 
previously employed upon the stuff, a species of machinery of which the 
powers are well understood, and therefore may be passed over very slightly. 

In Mr. Livermore's invention the staves are " shaped" by a process some- 
what analogous to the steaming and bending in common use, or perhaps sliU 
more to the ship timber bending about which some noise was made a few 
years since, but which, like the electric telegraph in the country legislator's 
grave opinion, " would do well enough for small bundles, but never for large 
packages." In one vitally important point, however, it differs from any such 
process, and that is its instantaneous action. The bending is accomplished in 
a twinkling by passing the flat sawed stave, after smoothing it in a Wood- 
worth's planing machine and exposure to a mixture of air and steam at about 
810 degrees Fah., through a series of some half dozen pairs of slowly revolving 
rollers, so shaped and disposed as to curl it both edgewise and endwise, and 
at the same time slightly compress and fill its pores. The wood slightly 
straightens itself again as it leaves the rolls, and then retains its form under 
all circumstances with a very commendable pertinacity. The previous sawing 
of the stuff is done as usual by circular' saws, and the seasoning by a few 
hours' exposure in a suitable kiln. The previous planmg having reduced the 
stuff to an uniform thickness, the only remaining operations «f interest are 
crozing the grooves across ihQ ends to receive the heads, bevelliog the chimes, 
and jointing and planing the edges. These operations are all performed by 
the same machine, each stave being separately clamped in a horizontally 
swinging frame, an operation which springs it into its correct form, whatever 
may be the tendency of its own elasticity. This clamping is performed very 
rapidly by a single movement of a lever operated by hand; and by urging the 
frame first against a rapidly working vertical plane on one side, and then against 
a similar planing device on the other, the edges are jointed with perfect 
smoothness, and in the perfect varying bevel desired, while the operations of 
crozing, sawing off, and chamfering at each end, are done by circular cutteiB 
revolving on a vertical shaft, past which the stave is compelled to move in the 
transition. , The heads are turned in a lathe, being chucked in as many aepa* 
rate pieces as desired, by a very simple and familiar arrangement. 

In the size ordinarily wrought sixteen staves of equal size are required for 
a barrel. A set of machines consists of one shaper, one head-cutter, andfintr 
jointing machines. The shaping is performed at the nte of twenty staves, or 
1|> battels per minute. The jointers each finisti four staves per minute, and 
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the whole operation Is bo conducted that eight men and four boys are able to 
manufiicture, under &Torable ciicamstances, the stares and heads for about 
four hundred barrels a day, at a cost of about six cents per barrel, to whldi 
an amount, varying with the location from 4| to 16 cents, should be added 
Ibr the expense of the lumber, and about 10 cents for hoops and putting 
together. 

NEW GRINDING MILLS. 

Mr. Thomas Blanchard, th^ well known inventor, has recently constructed 
a grain mill on an entirely new and novel principle. Instead of grinding, it 
saws the grain or whatever substance is put into the hopper. 

For a handmill, steel disks, about two inches diameter, are struck out of 
sheet steel, with serrated edges, so as to make a notch or tooth every half- 
inch or inch around the edge. These disks are put upon an arbor with plates 
or washers between each pair, of the same thickness as the saws, till the 
arbor is covered about an inch- in length. Another set exactly like this is 
placed upon another arbor, so arranged that the edges come between the 
saws on the other arbor ; the two being geared together so as to make them 
revolve towards each other. These sets of plates may be continued to an 
indefinite length, each set being finer than the preceding. 

The hopper is made to discharge &st or slow by the same motion of the 
driving crank, to suit the strength of the operator. It is also made to slide so 
as to bring the opening over each set of disks. Now, supposing you want to 
grind com just fine enough for hominy, the hopper is set over the coarsest set 
of disks, and the com run through, fallmg upon a shaking screen that sifts 
out all the finer portion. Now if you wish to grind that still finer, push the 
hopper forward and run the meal through again and again. 

As the teeth can never touch . each other, so as to wear ofif dull by the 
grinding operation, like the cast iron mills or burr stones, they will continue 
sharp until "^m out by the grain itself which they have fSailed to do in six 
months' use. As before remarked, the grain is not ground ; it is cut up by 
these little circular saws, and whatever comes in contact with them is 
reduced to sawdust, either coarse or fine, according to the saws in operation. 
A mill can be built upon a large scale to go by power, so as to grind grain of 
half a dozen degree of fineness at the same time. 

The inventor fully believes that this principle of reducing grain to fineness 
will take less power than any other ever before applied to that purpose, and 
we believe that every one present fully concurred in this opinion. It grinds 
every description of grain with equal facility, and wiU not clog with wet oats 
or buckwheat. 

A new mill for grinding wheat, recently patented in England, has its pecu- 
liarity in combining, in one mill, steel and stone grinding surfaces. The firait 
and upper grinding surface is formed of a vertical steel cone which revolves in 
a correspondingly shaped fixed cone, and below these cones ordinary grinding 
stones are fitted horizontally. The com or other grain is fed into and between 
the steel cones from a hopper, and in its passage through them becomes very 
quickly bruised and converted into meal, for which purpose it is well knoTm 
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that steel mills are better adapted than stones. After being so converted, the 
meal falls between the horizontal grindstones which reduce the meal into 
flour. The great advantage consists in apportioning each of the grinding 
surfaces to perform the portion of the grinding operations to which they are 
best adapted, the steel for converting the grain into meal, and the stones the 
meal into flour. 

CHEAP BOOFDfG FOE HOUSES. 

In all new settlements, whether timbered land or prairie, there is a difficulty 
in procuring building materials, and the most difficult of all is a good mate- 
rial for roofe, something as a substitute for shingles where shingles cannot be 
easily obtained. Sawed boards are ofl;en substituted, but they form a very 
unreliable protection j and unless the board roofs are built very steep, they 
are only a make-believe, and are withal quite liable to take sailing orders from 
a " norther" as it sweeps unobstructed across the prairie. The best substi- 
tute for shingles, probably, is a roof made of tarred paper; and it has this 
great advantage, that the work can be done by any common hands, and the 
transportation is not heavy, or the material expensive. There is a tarred 
paper sold at five cents a pound, one pound of which will cover a yard square, 
or say half a cent a foot ; but we think this paper is rather too thin ; we 
should prefer to have it twice the thickness, such as the thin, spongy straw 
board paper used for light cheap boxes. It does not require to be strong^ 
and perhaps the cheap article alluded to will answer perfectly ; if so, a roof 
can be made for one cent a foot. This paper comes in rolls, and may be laid 
in courses up and down or across the roof, so that the edges are lapped, and 
tacked with conmion No. 6 tacks, which would be very much improved by 
using leather under the heads, as is often done in tacking carpets. The com- 
position for covering a paper roof is made of the following ingredients : good 
dean tar, 8 gallons; Roman cement, 2 gallons; rosin, 5 lbs. ; tallow, 3 lbs. ; 
boil and stir, and thoroughly mix all together, and use hot, spreading it evenly, 
in a thick coat, over the paper, which should be tacked upon thoroughly 
seasoned boards — ^kiln-dried are best — ^well nailed up and down on lath 
&stened to the rafters. The roof may be quite flat, rising only one foot in 
twelve. In nailing on the paper, lap the courses as you would shingles, and 
commence putting on the composition at the upper edge and work down, and 
while the coating is still Hot, let a hand follow and sift on sharp grit sand, 
pressing it into the tar with a trowel or back of a shovel. When the first 
coat is oool, go over with a second, and again with a third, and afterwards 
once in five or six years, as long as your house stands, and you will have 
a tight roof. 

In place of the Roman cement, you may use very fine, very dean sand, 
that is, silex in a state of impalpable powder. The paper is such as is used 
under the copper in sheathing ships; it is a soft spongy paper that soaks up 
the tar, which penetrates through and glues it to the boards, and the sand 
seems also to penetrate the substance of the paper, making it like stone. The 
paper should be nailed on with short tacks with flat heads. The principal 
objection to a paper and tar composition roof is its combustiijility; but that 
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is easily remedied, for it can be very cheaply made incombustible with Blake*s 
paint, or with a paint made of common water lime, mixed with any cheap 
oil ; or with the following cheap preparation. Slake good stone Ume under 
cover, with hot water, tUl it falls into a fine dry powder. Sift and mis six 
quarts of lime with one quart of salt, in two gallons of water, and boil and 
skim off any impurities. Now to 6 gallons of this mixture add 1 lb. of alum, 
^ lb. of copperas, and slowly, while boiling, ^ lb. of potash, and 4 quarts of 
clean sharp sand, and afterwards any coloring matter desired, and apply the 
mixture with a brush, as you would any paint, only thicker, and it forms a 
strong surface, impenetrable to water, and incombustible from heat or sparks 
that would ignite any ordinary wooden roof 

The rafters for such a roof should be stiff, but may be made of stuff 1^ in. 
by 8 in., if well supported, and placed 6 feet apart, with ribs 1 in. by 2 in., set 
edgewise, and well nailed to the rafters, not over 18 in. apart. The boards 
may be thin, if well nailed to the ribs, but must be absolutely well seasoned, 
and if put on and covered while hot from the kiln, all the better. One of the 
advantages of such a roof is the ease with which it can be moved in after 
years, either on the building, or by transferring it in sections to another, which 
in all border towns is no small item of advantage. — New York Tribune, 

INDUSTBIAL RESOURCES OP MASSACHUSETTS. 

The increase in the iadustrial resources of Massachusetts within the past 
ten years is one of the most remarkable facts connected with the history of 
our country during this period. When the industrial statistics of the State 
were first collected, in 1837, they exhibited an annual production amountiiig 
to $86,282,616. In 1845 the amount was $124,749,457. It has now swelled 
to $295,820,681 — ^an increase of one hundred and thirty-eight per cent since 
1845, and two hundred and forty-two since 1837 ; and this while the increase 
f)f population has been only thirty-four per cent since 1845, and sixty-two in 
the longer period named. "And yet this result) " says the Secretary, in his 
report, " so surprising in itself falls manifestly below the reality. Leaving out 
of the account those branches which were unfortunately omitted in the E^)ecific 
inquiries, and making all possible allowance for the greater accuracy attained 
in the collection of the information embodied in the accompanying pages, it is 
stUl apparent that the truth has not been reached. It is next to impossible 
for the taxpayer, when called upon by the assessor to answer such questions 
as were propounded under the law, to divest his mind of the impression of aa 
intimate connexion between his answers and the assessment of his taxes. 
Hence the general tendency to understate results, and an absolute refusal in, 
numerous instances to answer at alL Had those branches which were over- 
looked been included in the returns, and honest and truthful answers obtained 
in all cases to the questions proposed, I am Ailly persuaded that instead of 
two hundred and ninety-five millions, we should have had an aggregate of at 
least three hundred and fifty millions, or considerably over one million of 
dollars per day of every working day ki the year. As it is, the result exhibits 
a rapid and substantial growth in our industrial resources which is believed 
to be without a parallel in the history of the world." 
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MEANS OF AREESTING FIRES. 

Mr. D. J. Murphy of Cork, Ireland, publishes the following plan for 
arresting and extinguishing fires. 

"It is simply saturating the water discharged from fire engines with a 
certain proportion of chloride of sodium (common salt) and potash, both cheap 
articles; and, indeed, the former alone will be found quite effectual in all 
ordinary cases. The proportion of these ingredients to be employed may vary 
from one-tenth to one-thirtieth of the weight of the water so discharged, of 
which' it will be found that a considerably less quantity will be required, 
from being so saturated. In low elevations, and where the flame has not 
reached a great height, the stronger impregnation may be used with advan- 
tage ; but when the flame has arrived at a copsiderable elevation, the weaker 
impregnation can only be employed, arising from the greater resistance of the 
air, the increased weight of the materials, and the augmented difficulty of the 
stronger impregnation passing through the valves of the fire engine : though, 
even then, it can be successftdly discharged to attack the flame at its root or 
base, which is, perhaps, the best course to adopt in all cases. A fireman, in 
his ordinary dress, and simply armed with an elastic tube conveying this 
stronger impregnation, may boldly and securely face the strongest and fiercest 
flame, and make himself a passage through it, by commencing cautiously 
at first to discharge the impregnation on each side of him; for, where it 
falls, it not only subdues the flame, but, by leaving a coating of the 
materials, it prevents it from readily catching again the substance on which 
it previously fed ; the result being that the muriatic acid becomes volatilized, 
and flies off, while the soda^ which is indestructible, is converted into a g^aze 
on the surface. The root or base of the flame is therefore the point to which 
the force, power, and efBcacy of the impregnation ought always to be directed. 

" This impregnation, it is to be observed, can be so managed, by the addi- 
tion of other ingredients, when found necessary, or where the expense is 
disregarded, such as the diluted mineral acids and their salts, as to produce a 
temperature approaching, and even considerably below, the freezing point on 
Fahrenheit's scale, and yet preserve its fluidity ; for it is by its chemical com- 
bination it acts against the flame, and also in serving to reduce the temperature 
of the surrounding heated atmosphere. The effect of several engines acting 
at the same time, by the weaker and stronger impregnations, must be all 
powerful, as may be easily conceived ; and no fire, whatever degree of head it 
may have previously attained, can resist the power and efficacy of this impreg- 
nation for any period exceeding half an hour. Even water, saturated with 
finely powdered day, chalk, slaked lime, &c., all cheap articles, and slow 
conductors of heat, may be employed with great advantage on fiames of low 
elevation ; for it is to be impressed that water is alone used as a medium for 
conveying these substances, as well as the others, to the body of the flame, or 
rather to its source — such as the substance on which it feeds. Let this be 
completely coated with these ingredients; for the water will be quickly 
evaporated by the intense heat, and the effect sought — ^namely, the extinction 
of the fire — will be the immediate and necessary consequence." 
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IMPBOTEMENTS IN MUSICAL INSTBUMENTS. 

Drigga^a Jrrvproved Piano. — In the Annual for 1856, we briefly called atten* 
tion to an improvement in the piano, invented by Mr. S. B. Briggs, of New 
York. (See Annual Sd. ZHs.^ 1856, pp. 128, 129.) The following is an 
additional notice of this improvement: — 

Before speaking directly of the new piano, it will be as well to examine the 
points in the old, which the patents are intended to supersede. The case in 
the old system is made very stoutly, the wood upon which the whole strain of 
the strings rests being some two inches in thickness ; this is aided materially by 
an iron plate or upper fhume. It must be understood that the tuning pins, to 
which one end of the strings is attached, are inserted in a pin block or wrest 
plank, and pass through holes drilled in the iron frame much larger than the 
pins, so that there the iron frame bears no portion of the strain, which is all 
upon the wrest plank attached to the case. If that gives in the least, the whole 
instrument is disorganized, and whether it gives or not, depends upon the ever 
variable quality and the seasoned age of the wood. To guard against this as 
much as possible, and to counterbalance the strain, which is all on the top, a 
bottom six inches thick is put to the piano, and heavy sustaining blocks of 
wood fill up the whole mterior, leaving only space sufficient for the working 
of the action. We here find a vibrating instrument with a monstrously thick 
non-resonant bottom — a non-resonant case, and lumbered to its utmost pos- 
sible capacity with non-resonant blocks of wood, the only actual vibrating 
surface being the single sounding board. Upon the slightest reflection this 
seems all wrong ; for we might as well fill up a fiddle with blocks of wood, or 
stuff up the interior of a drum, and expect them under such circumstances to 
produce a pure^and resonant tone. 

In Mr. Driggs's pianos is found the exact opposite of all this. The case is a 
mere shell half an inch in thickness, which merely surrounds the frame. This 
frame is composed of upper and lower light iron plates and bars, bolted 
firmly together by means of connecting arms. These arms pass through the 
wrest plank or pin block, which is entirely disconnected from the case, and 
thus the whole strain of the strings is borne by the perfect iron frume (not 
merely an upper plate), and all the strength derived from the wood, which. 
must ever be uncertain, and subject to changes from temperature, is avoided 
and dispensed with. Solid, compact, and self-sustaining, the iron frame 
neither yields nor gives, and the strings, when once settled to their proper 
tension, will remain at that pitch for months, and, practical tuners say, for 
years. 

Instead of a bottom six inches in thickness, the bottom of Mr. Driggs^a 
piano is but one eighth of on inch thick. It is pressed tightly into a slight 
frame of scantling, which gives it a convex form, like the back of a violin, and 
renders it as stiff and sonorous as a drum head. The sounding board proper is 
pressed into a light iron frame, and is retained stiffly in a form, convex to the 
bottom like the belly of a violin, aibd all the space between the bottom and the 
sounding board is dear and open. Not a block of wood encumbers itis area; 
it is a vast sound box, with vibrating sides, vibrating top, and vibrating hot- 
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torn A wooden sound post passes from the bottom to the sounding board, 
so that the slightest vibration on either sensitive sui&ce is instantly oommu- 
nicated to the other. 

One other point, and the two modes of mann£icture are contrasted. 

To produce a dear, pure tone— a tone which will remain dear and pure 
when forced with the utmost power, there should be no impediment to dis- 
turb the direct vibration of the strings. In the general system gf manu^ture, 
when the string reaches the bridge, its straight line is diverted by two pins 
which receive it to the right of one, and to the left of the other, thus forming 
a zig-zag, which was thought to be necessary to keep the string in its place, 
and prevent rattling at the bridge. ThiS produces what is called a side 
bearing ; that is, the direct up-and-down vibration is stopped at the bridge, a 
side motion given, and the struggle of the two motions resulting eventually 
in a disturbed rotary vibration, which is more impure the more it is enforced, 
and producing much loud sound, but no true note. 

In Mr. Driggs's piano all this disturbing injfluence is obviated by means of 
saddles placed over the bridge, and fastened at each end to the sounding 
board. These saddles have two ridges ; the foremost one is drilled, and the 
string passes through this, and over t^e other, thus preserving the tension, 
obviating all rattle, and allowing the string a direct unbroken run from end 
to end. The result of this invention is, that the blow of the hammer pro- 
duces a clear, pure, ai^d undisturbed vibration, and, no matter how hard the 
blow received by the string, it is not possible to knodc out noise ; and increased 
power will be obtained in proportion to the blow, but it will be tone, pure 
tone, rich, deep, and sonorous. 

In this connection, we would also notice an improvement daimed in Eng- 
land for the construction of the sounding board, which is described as follows: 

One of the greatest improvements in the construction of pianofortes has 
been the eflBcient support of the sounding board, without impairing its powers 
of vibration. Being a large thin piece of wood, it is peculiarly liable to be 
acted upon by the weather; moreover, the bridge, over which the strings are 
strained, exercises an enormous pressure, requiring adequate resistance to 
prevent starting. But every endeavor to support the sounding board against 
this pressure, and to keep it flat in all weathers, has hitherto interfered with 
its vibratory power, and injured the tone and touch of the instrument. It has 
been reserved for Mr. Dreaper, of Liverpool, to overcome the difficulty, and to 
discover a means of supporting and regulating every portion of the sounding 
board, in such a manner as greatly to increase the vibratory power, and, in 
consequence, to improve the tone throughout, and to obtain other correlative 
advantages. He has taken out a patent for it, and we have no doubt he will 
reap from his discovery as great benefit, pecuniarily, as he has conferred on 
the lovers of music by his improvement of that soul of private harmony — ^the 
pianoforte. like most real improvements, it is so simple as to make every 
one wonder that it should not have not been discovered before. The supports, 
instead of being solid, as hitherto applied, are hollow, and in themselves vibra- 
tory. Mr. Dreaper calls them " harmonic chambers" and "compensating bars," 
whieh are elastic, and are so contrived as to force them against the sounding 
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board, wherever sapport or resistance maj be required. The Bounding board 
is thus protected from the pressare^f the bridge and the effect of the atmo- 
sphere; and, being kept more true in its relation to the strings, the sounds 
produced by the striking of the keys are more uniform in their results, have 
lass tendency to get out of tune, and, fix>m the additional vibratory structure^ 
are fuller, rounder, and more musical in quality. The touch is correspondingly 
improved, as the strings respond to the slightest touch of the hammer. 

Improved Violin Bow — ^By Samuel F. fVench, of Pranklin, Yt. When the 
musician wishes to execute a delicate passage upon the violin, he turns the 
bow over, so that only the edge hairs will scrape the strings. The present 
imfffovement oonsists in attaching the ends of a few of the hairs to a spring 
pin, placed in the handle of the bow; whenever a fine tone is wanted the 
operator compresses his hand and pushes out the pin, and thus separates, or 
throws out beyond their fellows, those hairs that are connected with the 
pin. The music produced by the separated hairs will be of the most delicate 
nature. By loosening the hand the pin instantly flies in, and brings all the 
hairs instantly together again. This improvement does not interfere with the 
straining of the bow. 

Musical Notation. — Mr. W. Striby^of London, has recently taken out a 
patent for a new system of musical notation, the object of which is to reduce 
all the musical cle&, scales, and systems to one single scale; or, rather, a 
single system of scales. A new shaped set of cle& is adopted, by which a 
given note will retain the same relative position upon the staves for all instru- 
ments and cle& ; and, instead of using only five lines in a stave, he employs 
a greater number, having one called a "union line," difiering from the others 
in size or color, to render it conspicuous, to enable a person to distinguish the 
position of the notes more readily. 

Registermg Music. — Composers and extemporizers of pianoforte music have 
long been in want of some contrivance that should register the notes of a 
musical composition as &st as they were struck upon the instrument. Many 
attempts have been made to produce such an apparatus, but never, we believe^ 
with real practical success. Their parts have generally been too complicated 
and uncertain for utility. An invention, by Joseph C. Day, of Hackettstown, 
N. J., seems to effectually overcome all difficulties. It consists in placing 
across the top of the piano a firame, in which an endless apron of paper or 
other substance is made to revolve by means of a weight or spring. A series 
of light perpendicular rods extend down fi*om the fi*ame, the lower ends of 
which rest, one upon each key. The upper ends of the rods are furnished 
with markers ; whenever a key is pressed the rod which rests upon it also 
fidls, and its marker touches the revolving paper, leaving a mark indicative of 
the note touched. When the finger is removed, the key rises and carries up 
the marker away from the apron. If the paper is lined off laterally and lon- 
gitudinally, the composition may be easily read and copied by the operator. 
The length of the notes will be shown by the length of the mark. 

Portfolio for Binding Sheet Music. — ^In an invention for the above purpose, 
patented by James Shaw, of Providence, B. I., a roller, constructed of wood, 
is permanently attached to the back of the portfolio, on the inner side of the 
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covers. The roller is equal in length to the ooyers, and haa a longitadinal 
groove cut in it its entire length ; it also has grooves cut in it circumferentiailly 
at equal distances apart. Metallic rings are fitted loosely into the grooves. 
The music sheets, maps, engravings, or other articles, are secured to the rings 
within the portfolio, by means of a needle and thread. 

Improvement in Mdodeons. — ^In ordinary melodeons the keys are quite 
short ; they do not extend back like piano keys, but terminate just at the 
flQcrum. Attached to the under side of each key, in a melodeon, is a wire 
projecting downwards, known as a "push-down pin;" when a key is pressed, 
this pin comes in contact with a pair of corresponding reed valves, opens the 
same, and musical sounds result. In the best melodeons each push-down pin 
opens two valves, so that for each pressure of a key, two different sounds 
are produced. An invention, by T. F. Thornton of Buffalo, N. Y., consists 
in elongating the rear end of the key, and placing upon the upper surface 
of the extended part a " push-up pin," arranged in connection with an 
additional set of reeds and valves. The result is that whenever a key is 
touched, four musical sounds, forming a chord, are produced, instead of two^ 
as heretofore. 

SEROPTAN'S PEOTECmVB PBOCESS AGAINST COUNTERFEITING. 

In the plan proposed by Mr. Seropyan, the paper, before the printing, is 
tinted over the whole surface by means of an oil oolor, excepting that in 
certain parts of each bill, five or more, the denomination is indicated in large 
letters or figures, which are left white like the imoolored paper. After this 
comes the printing of the engraved plate. To alter such a bill, it is necesamry 
to color up, precisely to the general tint, the white letters and figures^ 
expressing the denomination, so as completely to obliterate them, and, at the 
same time, not obscure the engraving over them. 

The new plan prevents photographic copying by means of the peculiar 
color and nature of the ink, and also of the color of the paper; and firom the 
results of trials with Seropyan's bills which have been examined, as well as 
fh)m known principles with regard to the impossibility of obtaining distinct- 
ness in a photograph when the object copied has certain shades of oolor, it is 
believed that the method is a complete protection. 

In copying a print by any anastatic process, the ink of the letters, or of the 
engraved lines, does not absorb the corrosive liquid with which the paper is 
moistened, and upon this difference between the dean paper and the ink 
lines, the possibility of anastatic copying depends. Now in the Seropyan 
mode of printing bills, the general face of the bill being covered with oil 
color, there is no such distinction as is here required ; whatever means may 
be used to remove the oil will obliterate the printing. Hence the anastatio 
method cannot possibly be used hi copying such bills. 

POWERS' SYSTEM OF MODELLING. 

The following is a description of the new method of modelling recently 
introduced by Powers, the American sculptor : — ^The original block is cone 
structed in a masonry of small bricks of " gesso," laid in plaster, and of 
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dimen^oDs Taiying firom three to four inches long by two to two and a half 
inches wide, and about three quarters to one inch thick. These, piled toge- 
ther, become a homogeneous mass of sulphate of lime, and an easily workable 
artificial stone. The block so made is next chipped down to the required 
size, the component limbs and trunk being hewn out of the solid, principally 
by the aid of small and light chisels and hammers. Upon the scaly chipped 
Burfooe of the figure in this state (when it resembles a lepidodendron more 
than anything else) the modelling of the muscles and features is effected in a 
paste of plaster, dabbed on with trowels, floats, and finally spuds of various 
sizes. The finished sur&ce of the nude is lastly worked up by hollow files, 
pieroed at one end, like a colander, with holes^ half round which a tooth is 
raised. These files are extremely effectiye; they are made by the artist him- 
self of every shape, size, and curvature, and rasp the dry plaster away 
beautifiiUy, leaving a pleasant texture of surface. 

In the fingers and extremities of the plaster model copper wires are 
inserted, being the only representatives of the unwieldy mass of iron frame- 
work necessary for the setting up and support of a day model ; these wires, 
by their ductility, afford sufficient liberty for changing the pose and attitude 
of members, i^ as the work proceeds, occasion arises for so doing. A finger, 
for instance, requires to be more bent; it is sawn through to the wire at 
the joint, the wire is twisted into the required position, and a fresh modelling 
of the joint muscles is alone required. The wires, in fa<!t, take the place of 
bones. 

For finishing the limbs of his figures with that extreme nicety which he 
does, Mr. Powers adopts a bold and novel mode. He has invented a vice, 
which is set upon a ball and socket joint, and has, by virtue of raising and 
depressing screws, every possible variety of motion. This instrument is the 
perfection of ingenuity. The sculptor cuts off from his figure an arm, a head, 
a leg, when modelled sufficiently for his purpose, and, fixing it in the vice, 
turns, twists, scrapes and polishes it at his ease, to the most detailed finish. 
In cutting off, a dowel is inserted into one side of the cut, and a mortice 
hole left in the other, and these are so arranged, with regard to a groove 
which is first made on the outside of the limb, as to insure an absolute 
accuracy in refitting. By arrangements of this kind the working of the 
torso is rendered much less difficult than when covered in part by limbs 
stretching before it, and the finishing of the nude to that exactness which 
Mr. Powers always adopts before touching the drapery, becomes a less tedious 
operation. 

The several advantages obtained by this system are, the saving of one 
whole operation, viz. casting, the model itself being used for the points ; the 
convenience of being able at any time to put aside or resume a study without 
that intervening watchfulness, and care in moistening and covering up, which 
a day model requires; the more absolutely sculpturesque nature of the 
designing itself; the fadlity of bending the extremities when modelled by 
means of their central wiry bones, which would only cut through instead of 
moving the clayey limbs ; the saving of time and labor, by remodelling a 
portion only, instead of a whole limb, when Slightly altered in position ; and, 
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lastly, the better anatomical exactitude with which members detached from 
the body may, as members, be worked. 

SUBMABINS AXD SUBSOIL MAPS. 

As far back as the year 1853, Professor Forchhammer, of the UmTeraity 
of Kiel, suggested in a speech to the assembled savcma of Germany at their 
annual gatiiering at Wiesbaden, the possibility of oonstnicting submarine 
charts on the same principle as the common geographical maps, with a 
shading of greater or less strength to denote the mountains and other in- 
equalities of the bed of the sea. That gentlemau has just now had a map 
on this principle engraved. It is intended to illustrate a work of his now in 
the press on the Ruins of Troy, and represents the sea between the Island of 
Tenedos and the opposite coast of Asia Minor, including therefore the dassio 
spot where the Greek fleet lay at anchor, the rendezvous of the different naval 
contingents to the memorable expedition to Troy. This submarine map is 
partly based on the soundings taken by H. B. M. surveying ship Beaoon, and 
published in the Admiralty charts, and partly from the observations made^on 
the spot by the learned professor himself who spent a long time in those 
classical parts for the purpose of studying their topography. He proposes to 
call the charts constructed on his new system, " Bentheographical Maps." 

Subsoil Map. — ^M. Dumon, of Paris, has recently constructed, by order of 
government, a map, exhibiting the nature and character of the subsoil for 
the whole of France. It is designed to be used with, and to accompany 
another map descriptive of the geographical and geological features of tlie 
sur&ce. The one map exhibits with the greatest accuracy all information 
pertaining to the sur&ce, while the other reveals what lies immediately below 
the surface, thus affording indications of great value to the agriculturist, and 
to those engaged in searching for minerals or building materials. 

COOKING WITHOUT FIEB. 

Mr. W. W. Albro, of Binghamton, N. T., has invented a contrivance for 
this purpose, which consists in a combination of tin cooking dishes placed 
above each other, the bottom of one vessel fitting into the top part of the dish 
below, &c. In the lower dish of all, the inventor places a small quantity of 
quicklime, and then by means of a tube introduces a little cold water; a 
strong chemical action ensues, and intense heat is instantly generated, where- 
by articles of food, such as meat, vegetables, Ac, placed in the other dishes, 
wOl be cooked in a very short time. The inventor states, that a tin con- 
trivance of this kind, not occupying greater space than an ordinary bandbox, 
will do the cooking of a &mily of five persons. It is also adaptable for work- 
ing men's dinner pails, enabling them to enjoy freshly cooked and warm 
meals. 

QAS AND ATMOSPHEBIO AIB COOKING. 

There is probably no greater popular error than the idea that the hrigJUer 
ike Ught is the greater ihe heat^ since it is a well known fact that many sub- 
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stanoes which giye scarcely any light, are remarkable fbr Iheir heaticg pro- 
perties. Thus alcohol and pure hydrogen gas give but little light, while lliedr 
heat is very much greater than that of the bright^ shining flame of a candle 
or lamp. It is evident, then, that the production of light and heat involves 
prindi^es which require entirely different contrivances when we desire to 
obtain the best effects. 

When carbureted hydrogen gas is used for illumination, the light is due to 
the combustion of the carbon with the hydrogen of the gas, and the oxygen 
of the atmosphere. As the action of the oxygen is confined to the- exterior 
Borikoe of the gas, the greater the sur&oe exposed, in proportion to the bulk 
or volume of the gas, the more brilliant will be the light; to attain tbia 
object, the gas is usually thrown from the jet in the form of a thin sheet, as 
in the " bat wing," or in a thin ring, as in the " argand" burner. There is^ 
however, a limit to the tenuity of this sheet or ring, from the necessity <^ 
having a sufficient volume of gas, to allow a large number of partides of 
carbon to become ignited at the same time, because it is from their ignition 
that the light proceeds. 

Under these circumstances, more gas generally passes through the jet than 
is consumed, and the proportion which is thus wasted depends upon the purity 
of the gas, and the construction of the jet from which it is burned. It is a 
natural inference, therefore, that the most wasteful method of using gas, either 
for light or fuel, would be to bum it from separate, round-hole jets, because in 
this form there is less of the gas exposed to the action of the oxygen than in 
any other. 

Having thus explained the process of illuminating by gas, let us now 
examine how these principles should be modified so that the gas may be used 
to the best advantage for fuel In this case, heat is the sole object, and the 
perfeclum of any process would be to consume aU the gas, and be able to con- 
trol all the heat which it evolves. To obtain this result, as far as possible^ it 
is essential, 1st. That not the sur&oe only, but all the partides of the gas, 
should be brought in contact with the oxygen. 2d. A due regard to economy 
requires that no draft should be created around the jet by heat or otherwise, 
by which the gas will issue irregularly, causing a greater consumption of gas 
at one time than another. 3d. The products of consumption should be made 
to add to the heat, or be so disposed of as to prevent any unpleasant or 
noxious effluvia from passing off. 

IMPBOVEMENTS IN GAS APPAEATU8. 

SJiadeafor Larnpa and Gas Lights. — ^H. Gillen, of London, has tal^en out a 
patent for making globes and shades composed of prisms of glass. They are 
strung together, and made to assume the proper foYm on a frame. B7 
varying the shape of these prisms, very beautiful and novel effects are 
produced. 

Improved Gas Apparatus, — Mr. A. Longbottom, of London, has obtained a 
patent for constructing retorts for making gas from oil, with an interior cone 
in each, and convex on the outside, to contain the fire. Each retort has also 
a false perforated bottom, under which is placed a mixture of charcoal and 
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lime. The oil is permitted to enter the retort and drop on the red hot apex 
of the cone, when it is converted into gas. The gas cannot get out without 
passing through the perforated bottom and amongst the heated mixture of 
charcoal and hme, which tend to purify it. From the retort it passes to the 
cooler, where it is washed with water, and from thence into a receptacle 
for use. 

Improvement in Gas Retorts. — ^The object of an invention by J. G. Hock, of 
Newark, N. J., is to enable the heads of the retorts to be more handily and 
quickly attached and detached than the mode of listening them at present in 
general use admits* Another object is, to enable the listening to be readily 
detached from a worn out retort and applied to a new one. The neck of the 
retort is cast with a strong lug on each side, dose to the mouth, said lugs 
having a square hole through them to receive the square shanks of two 
hook headed bolts, which, with a bail and an inclined projecting rib, on the 
outside of the retort, constitute the fastening. 

Improved Gas Bwm&r. — ^An improvement has be6n recently brought for- 
ward designed to be used in connection with burners where the flame is pro- 
duced by the combustion of two jets of gaa issuing simultaneously from 
the top of the burner. The improvement consists in placing a small blade of 
metal on top of the burners, between the gas orifices, so as to more fully 
separate and spread the two jets, and cause the flame to be broader; the 
metallic blade is also alleged to act as a receiver, and by becoming itself 
highly heated, to impart additional caloric to the gas, and thus produce better 
combustion. The blade is quite small, and the two jets unite above it in one 
common flame, in the usual manner, excepting that it is broader and larger 
than it would otherwise be. The invention is said to be applicable to nearly 
all burners now in use, and it is claimed for it that it efiects an important 
p\Hpose, — ^that of increasing the illuminating power of the gas without aug- 
menting the consumption. 

knight's safbtt envelopes. 

Mr. R. T. Knight, of Philadelphia, has recently patented an improvement in 
envelopes for valuable a^d important letters, with the double purpose of 
making the envelope, post-mark, Ac, a part of the letter, and of preventing 
any clandestine opening of the same. It is, for some purposes, quite a defect 
in the present envelope that the gum may be moistened and the letter opened 
without discovery. Wafers may be soaked nearly as easily, and wax is 
liable to melt in hot climates. In Mr. Ejught's uivention a little more paper 
is used, and the flaps being locked together by a species of dovetailing in 
addition to the gum, a metallic clasp or eyelet is put through the lower por- 
tion near the edge, which effectually secures the whole package. An eyelet 
through a letter folded in the ordinary manner would not only prevent its 
removal from the envelope, but woiild interfere with its unfolding when pro- 
perly opened. To avoid this difficulty the paper is to be folded with its edge 
projecting, and this edge, rather than the folded portion, is allowed to receive 
the eyelet. By this arrangement the soaking or tearing open of the usual flap 
of the envelope does not release the letter, and the process required is a 
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tearing oi' cutting around on three sides of the envelope, after which it may- 
be opened like the cover of a book, and the contents unfolded. The letter 
thus goes on file carrying the envelope with it, as a testimony of the time and 
place of mailing, and also of any misdirection, returning, Ac., which often 
might render such a matter of importance. 

INDIA BUBBEB BUTTONS. 

A Style of button for overcoatB and general business clothing has been 
introduced within the last two years, which grows more shiny with age and 
wear, and in its every quality seems to be an admirable button. It is made 
from one of the Goodyear varieties of prepared rubber, and a manufactory ia 
now in operation in New Brunswick, which gives employment to some two 
hundred hands, male and female. The buttons have until this season been 
held at so high a price as to a^great extent to prohibit their introduction, but 
a material reduction has, we learn, been lately made, which bids fair to 
render them the standard style for the class of clothing described. 

IMPROVED TOILKT GLASS. 

An improved toilet glass exhibited at a recent exhibition of the London 
Society of Arts, presents the peculiarity of reflecting the back of the head as 
perfectly as it does the &ce, on one surface at the same time, thereby ena- 
bling a lady to arrange her back hair with the greatest ease and precision. A 
brass telescopic rod with a circular mirror suspended from it, is attached to 
the top of an ordinary toUet glass by means of a thumb screw, and when the 
rod is drawn out, the back of the head is at once reflected in the glass ; when 
not required for use, the circular mirror can easily be placed back at the top 
of the glass out of the way, so as not in the least to interfere with the ordinary 
use of the glass. 

NEW WAY TO CLEAR A HOUSE OP RATS. 

• 

A correspondent communicates a novel plan adopted by him to free his 
house from rats, and which proved perfectly successful His house had been 
completely overrun by them, and he had tried every means to get rid of the 
vermin but without success, until he hit upon the following expedient : — 
Raising a smSll board in the garret floor, he opened a communication between 
the floor and ceiling beneath, which interior communicated with the spaces 
between the side walls and the laths and plaster over the whole house. Into 
this opening he placed a dish contaming finely pulverized black oxide of 
manganese, and poured over it a suitable quantity of strong hydrochknic 
(muriatic) acid. The floor-board was then replaced. The efifect of the chemi- 
cal mixture of black oxide of manganese and hydrochloric acid is to disengage 
slowly in the cold that most powerful, deodorizing, fumigating gas, chlorine. 
In common with all gases, it gradually diffuses itself through the air, but 
having a greater weight than atmospheric air, it accumulates at the low- 
est levels. The tendency of the gas liberated, therefore, was to penetrate 
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ereiey vacant space between the waQs and ceilings, and 'at Itust found exit in 
the cellar. 

It may be here stated that the quantity of gas so liberated can exert no 
ii^jarious effect upon the house or its inmates— indeed the result is rather 
beneficial than otherwise upon the general health. In the case in question, 
the odor was not noticed to any extent in the body of the house, but after a 
while was very perceptible in the cellars. In a concentrated condition, 
chlorine, it is well known, is most offensive, irrespirable, and destructive of 
animal life. It, at the sam^'time, neutralizes and destroys all other odors 
and infectious matters. — Editor. 

PATENT DEESS FASTENING. 

An English patent has just been issued for a style of &stening very similar 
to the studs often employed in shirt bosoms, but much easier to operate. 
One head is smaller than the other, and is rounded, so that it may be easily 
thrust through round holes or metallic eyelets in the doth, and hold until it 
is pulled with considerable force to remove it. To facilitate both the apply- 
ing and removing — as also to insure the staying in its place until the hole 
becomes worn considerably too large — the "smaller head and also the shank 
which connects it with the other is split into four parts, which spring slightly 
by their elasticity, so that it contracts on entering or leaving the holes, but 
e&tends to its full size when fairly in place. It would seem a very desirable 
improvement for shirt bosoms, as it would dispense with much of the erom- 
pling and soiling now unavoidable in fixing the ordinary studs. 

IMPROVED FISH HOOK. 

Mr. J. T. Buel, of Whitehall, N. T., has invented a new fish hook, the 
improvement in which consists in having the upper part of the shank of the 
hook, which is made solid or in two parts, terminate in a small barb, whereby 
a " minnie" can be secured upon the hook more permanently, and in a position 
to insure the capture of the fish as surely as he bites. Also in having the 
hook thus constructed, made in two parts, so as to allow of the lower barb 
being turned out of line with the upper one, and so constructing the upper 
barb that an elastic eye shall be formed by it and the shank, whereby an arti- 
ficial minnie may be conveniently placed on or removed from the shank, and 
a natural minnie substituted for it and twisted spirally, and thus caused to spin 
similar to an artificial bait when in the water. Also combining with the lower 
barb of the improved hook, one or more minnie barbs, in a manner to form a 
*<mimiie gang," and having one of the minnie barbs turn firee of the lower 
barb of the improved hook, so that, when desirable, a spiral twist may be given 
to the natural minnie. 

IMPSOVED SUGAB TAN. 

A new sugar pan has been invented in England of which the improvement 
consists in introducing into the body of the vacuum pan a series of vertical 
tubes, through which steam is admitted to facilitate the operation of evapo- 
ration and crystalliaation. The tubes are indoeed within a cylindrical casing, 
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and between the sid^ of the pan a vacant space is left. This arrangement 
causes an upward current of the solution in the pan at the centre of the series 
of tubes, whilst a gentle descending current is produced between the cylinder 
and pan, by which compound motion the contents in the pan are prevented 
fix)m burning. 

NEW INSTBUMENT FOB THE ADHINISTBATION OF CHLOBOFOBM. 

M. Duroy, of France, has invented what he calls the Anasthesimeter, an 
instrument to be used in the application of chloroform. It is a circular stand 
of wood bearing a dose cylindrical vase, into which descends a lapering stem 
from a bottle-like reservoir fixed above it. This reservoir is graduated with a 
scale, each division corresponding to one gramme of chloroform ; so that the 
quantity of chloroform poured in can be accurately measured. Then, by turn- 
ing a tap, according to the indications of another scale, the chloroform descends 
through the tapering stem at the rate of four, ten, twenty-five, or more drops 
a minute, into the vase beneath, from whence it is breathed, mingled with 
air, by a flexible tube leading to the patient's mouth. Thus, the quantity to 
be inspired can be determined beforehand according to the nature of the case. 

BLANC'S PEOCESS FOB EXTBACTING THE FIBBES OF PLANTS. 

The following is M. Blanc's (of New Orleans) recently patented process 
for extractmg the fibres of various endogenous plants : " I cut the plants in 
August or September, close to the ground, and sink a pit in tJieJidd where the 
pUmts grow, from six inches to two feet deep, throwing the earth outside, 
forming an embankment around the pit. I then commence in the centre of 
the pit, and set the plants in a perpendicular position with their butts down- 
wards {as soon as the plants a/re cut, before they have time to die, and 
while they are still green and alive), and continue to set up around the* same, 
keeping them as near perpendicular as I can, and pressing them closely toge- 
ther until I have filled the pit with the plants or the sprouts of the trees, which 
I cut when young and tender. 

I then commence covering the sides of the same with leaves or straw, 
so as to surround it perfectly ; I then throw the earth against the sides on 
the leaves or straw, making it several inches thick, until the whole is 
encased in a wall of earth as high as the tops of the plants, leaving the top of 
the stack or pile uncovered. My reason for doing so is, that by excluding 
the surrounding current of the atmosphere and the heat of the sun from the 
plants, I cause the gas contained in the natural state of the plants to be evolved 
by degrees, or slowly, and as it is carried off at the top of the plants, the 
moisture of the earth rises up and through the plants, and destroys the glu- 
tinous particles thereof and causes the fibre to separate from the woody 
substance, preserving its strength and elasticity, and changmg the color to a 
light yellow. After I have prepared my pit or stack, which may be of any 
size that the quantity to preserve may indicate, I let it remain in this state 
firom eight to fifteen days, when the process will generally be sufi&cient ; this 
may be known by taking fi:om the stack at different points and trjring it, — ^if 
the bark will separate easily from the woody substance, and a light motildy 
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iqppearance is visible, then it is time to break up the pit and spread it on the 
ground to dry. 

When the plant is dry, which will be in from five to ten days, the woody 
portion is separated by passing the plants through any ordinary rollers or 
, beaters, or by horses treadmg on them. By this process I get the fibre from 
the wood, and have all its strength and elasticity preserved, and am now able 
to manage it without having such great quantities to handle. Several of the 
fibres of the finest qualities will be perfectly prepared by this process for 
manufacturmg. The coarser fiDres can be water-rotted for a few days, say six 
to eight, when they can be fitted for market or manufacturing by the common 
process of breaking, scutching and hackling flax or hemp. 

PLASTEB CASTS OF LEAVES AND FLOWERS. 

The following process is recommended by an eminent Enghsh engraver, for 
obtaining accurate and beautiful casts from the leaves and other parts of 
plants. The lea^ as early as convenient after being gathered, is to be laid on 
a fine-grained, moist sand, in a perfectly natural position, with that surface 
uppermost which is to form the cast, and being banked up by sand in order 
that it may be perfectly supported. It is then, by means of a broad camel- 
hair brush, to be covered over with a thin coating of wax and burgundy 
pitch, rendered fiuid by heat. The leaf is now to be removed from the sand 
and dipped in cold water; the wax becomes hard, and likewise tough, to 
allow the leaf to be ripped off without altering its form. This being done^ 
the wax mould is placed in moist sand, and banked up as the leaf itself was 
previously; it is then covered with plaster of Paris, made thin, due care being 
taken that the plaster be nicely pressed in all the interstices of the mould, by 
means of a camel hair brush. As soon as the plaster has set, the warmtli 
thus produced softens the wax, which, in consequence of the moisture of the 
plaster, is prevented fix)m adhering to it, and, with a Uttle dexterity, it may 
be rolled up, parting completely fi*om the cast, without injuring it in the 
least. Casts obtained in the manner thus described are very perfect, pos- 
sessing a high relief, and form excellent models, either for the draughtsman 
or for the moulder for architectural ornaments. 

MARINER'S TIME COMPASS. 

This new instrument, invented by Mr. Reeder, of Cincinnati, consists of a 
chronometer, and a horizontal dial, with a style on its &ce, and a stationary 
equatorial brass ring laid out in degrees, minutes, and seconds. These are 
supported on a movable axis, forming the focus of a vertical quadrant laid out 
in angles at each side, so that the angle of dial and ring can be changed by a 
thumb screw. Below the dial is the common mariner's compass, with a 
spirit-level on its table or standard top. The instrument is designed to be 
used with the compass in steering ships, and its object is to indicate the 
position of the ship at any hour of the day when the sun shines, thus ope- 
rating as a corrector of the compass, which is liable to be affected by local 
attraction in iron ships, and by masses of metal, such as a cargo of wrought 
or pig iron. 
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PUEIFYING COTTON SEED FOB THE MANUFACTUEE OF OIL AHxT 

OIL CAKE. 

Heretofore the efforts made to render the seed of the cotton plant available 
for the production of oil, or for the purpose of feeding man or domestic animals, 
have not been productive of perfect results, owing to the nature of the shell 
by which the kernel of the seed is inclosed, as some fibres of the cotton 
adliere to it, and both the shell and the fibres of cotton absorb a considerable 
portion of the oil, and also render the cake unsuitable for feeding purposes. 

A patent has recently been taken out by Daniel W. Messer, of Boston, 
Mass., for an improvement in preparing cotton seed, having for its object the 
removal of the above evils. The nature of this improvement consists in the 
separation of the shell of the seed from the kernel, previous to expressing the 
oil, by which a greater quantity of oil is obtained fi*om the same amoiint of 
seed, whilst the residuum, or oil cake, is left free fh)m shell and cotton fibre, 
and is therefore rendered much superior for feeding cattle. This he accom- 
plishes as follows : — 

The shell of the cotton seed is first softened by soaking it in water, or by 
subjecting it to the action of low steam. When boiling water is employed, 
about five minutes' immersion of the seed in it is sufficient; when cold water 
is employed, a much longer time is necessary ; and the time required to soften 
different varieties of seed, varies with the amount of moisture in the seed. 
After the seed is thus softened, it is passed through proper rollers, or sub- 
jected to gentle pressure in a press in small quantitiea By this means the 
shell is broken, and the kernel is forced out. Both the kernels and shells of 
the seed are then dried in the sun, or by very low artificial heat. If the oil 
is to be used for culinary purposes, great care must be taken not to dry the 
kernels under a high heat When dry, the kernels and seeds are separated 
from one another by sieves, and the oil is then expressed from the clear 
kernels by passing them between ffevolving pressure rollers, or any suitable 
oil pressing milL The residuum, or skin, of the pure kernels forms beautiftil 
oil cakes for feeding cattle. 

OUfrom Cotton Seeds. — The following is the claim of a patent recently 
granted to Dr. A. A. Hayes, of Boston, for extracting oil &om the cotton 
seed : — " I do not daim any mode of crushing the matured seed or expressing 
the oil £ix>m the kernels. I claim the maturing of the cotton seed, after it 
has been separated from the cotton by heat, artificially applied so as to render 
the husk brittle and easily separable from the kemeL" 

NEW DBAWING AND SUEVEYING INSTEUMENTS. 

Kew Drawing Instrument — A new instrument Jias been invented by Mr. 
W. J. Kammerhueber, of Washington, for facilitating the draughtsman in. the 
construction of linear perspectives. It consists in providing the sides of the 
drawing board with raised edge's of circular form, the sweep of the circle cor- 
responding with the distance of the vanishing pomt. The lines are drawn 
with a common T-square, the base or cross piece of which is provided with p 
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couple of pins. The pins rest against one of the circular edges above named, 
and on being moved around against the circle, the blade of the square will 
always indicate the direct line of perspective. 

CrandaWs Surveying Instrument — Mr. E. A. Crandall, of Friendship, 
Alleghany Co., N. Y., has invented an instrument for indicating distances by 
inspection, which will, if completely successful, be of great value to surveyors 
everywhere, and particularly in rough districts, where it is desirable to 
measure across rocks and chasms, creeks and lakes. The principle is that of 
triangulation^a diethod always adopted in extensive and accurate measure- 
ment^ as in the Coast Survey, but which requires too much figuring for 
ordinary field-work, and, especially for the mass of excellent practical but 
rather unlettered backwoods surveyors. Triangulation consists in taking two 
observations of an object, either at the same instant or successively, fix>m 
stations a short distance apart, so that the lines in which the object is viewed 
shalt taper in a proportion corresponding according to a certain law with the 
distance of the object. . Mr. Crandall's instrument carries two small tele- 
scopes, each provided with the usual cross wires for very accurate pointing. 
One of these is firmly fixed to the instrument, but the other is free to swivel 
horizontally, and is ingeniously provided with very delicate and accurate 
verniers for reading off the angle. The distance apart of the two telescopes 
is only one foot, but even with this narrow base the triangulation may be 
made to indicate distances as great as a mile with a degree of accuracy 
depending of course on the correctness of the instrument and the keen obser- 
vation of the operator. To facilitate tho measurement of considerable 
distances, the extremely slight motion of the telescope is magnified as the 
distance increases, by employing levers which voluntarily and successively 
come into play, and make the very slight change of position for every ten or 
one hundred feet very sensibly readable. The base of the triangle being 
uniformly one foot, it follows that the instrument may be graduated not with 
degrees, minutes, and seconds, but with the distances themselves, in plain 
figures. The value of such an instrument, in denoting at once the distance 
of any inaccessible as well as familiar object, can hardly be overrated. 

Proporiionai Dividers. — An invention, by H. M. Parkhurst, of Perth 
Ajnboy, N. J., consists in providing each of the legs of common dividers with 
a short adjustable secondaiy leg, jointed at right angles to the mid(Ue of the 
primary legs, and so arranged as to open and close parallel with the latter. 
"When the dividers are_ opened or closed, the secondary legs will move, more 
or less, proportionate to the distance of their points from the joint of the 
original legs. If the points of the secondary legs are set at precise right 
angles to the other legs, the secondary pointers will move just one half the 
distance of the other points. The secondary legs can be set so as to exhibit any 
desired proportion with the utmost exactness. There is a scale, set screw, &g^ 
for adjusting the angle of the secondary legs, which facilitate accuracy. 

IMPROVEMENTS IN SAWS AND SAWMILL'S. 

Barlow^s Improved Saw. — Mr. Nelson Barlow is the inventor of a saw for 
either cross cutting, splitting, or bevel cutting any kind of wood, with all the 
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rapidity and ease of the ordinary saws, and yet leaving a nearly perieot 
planed surface. It is a trifle thinner, requires little "set," and oonsequenrtly 
makes a thinner " ker^" or take&away less of the wood in cutting, than the 
ordinary varieties. 

Saws are usually set by bending the alternate teeth laterally in opposite 
directions ; no such set is put in this saw. The general outline of the teeth 
18 that known as the "gullet," or "brier," and the peculiarity consists in 
hollowing out or grooving the cutting fiice of every tooth, or of every altjor- 
nate one, in a line extending from the point inward. This 'form enables the 
tooth to act as a gouge so as to cut smoothly rather than to tear awagr the 
materia], and by slightly spreading the acute edges at each side, a sufficient 
width of kerf is attained to relieve the body of the saw. The grooves are 
formed and renewed by clamping a small steel cutter- wheel upon the tooth 
and turning it by a crank attached. The edges are spread by a blow or two 
transmitted through a steel set or punch of suitable shape, and the sides are 
" erased " or smoothed in the usual manner by touching lightly with a stone 
while running. 

Previous attempts to widen the points of saw teeth have generally 
failed, we think, from the teeth anchoring in the wood. The gouging pro- 
pensity, or rather the clean cutting action due to the peculiar form, seems 
to prevent any such evil, and if the thin edges can be made to endure, the 
improvement will probably come into great &vor. 

AU&rCa Va/ridble Feed for SawmiUs. — Soft wood may be fed up to a saw 
much faster than hard, and there are in most logs inequalities which call for 
different rates of feed every few seconds. Common sawmills can only be 
adjusted so that the feed shall be moderate enough for the hardest knots, and 
consequently too slow for the dear portions of the wood. Mr. Z. G. Allen, of 
Buffalo, has lately invented a variable feed, of whioh the variation in the rate 
is produced by allowmg one wheel to turn by the friction alone or " rolling 
contact" with the fece or side of another, and letting the first move endwise 
on its shaft at the will of the sawyer. By this means (the face-wheel being 
on the end of its shaft, and supposed to revolve with any uniform velocity), 
the number of turns per minute of the driven shaft varies with every new 
position pf the movable wheel If its periphery is allowed to press against 
the centre only of the face-wheel, no motion results ; but when moved ever so 
little from that position, a degree of speed is obtained which increases with 
every successive removal of the wheel from the centre, until, at its periphery, 
the &stest rate of speed is attained. By means of a suitable lever held in the 
hand of the sawyer, the rate at which the log is fed up may be varied with 
every indication (by sound or otherwise) of a changing character in the wood. 
The periphery of the driven wheel in this feed is made of hard wood, placed 
in such manner that the end of the grain is always presented to rub against 
the fiice-wheel. 

JBarlow^s Patent Circular Saw. — ^This improvement consists in grooving the 
faces of the saw teeth from their points inwardly, forming thereby acute 
cutting edges or double fleams at their sides. Thus constructed the teeth act 
upon the wood like so many gouges, cutting their way through, not tearing 
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it, aa do the common saws. The result is that the stuff comes from the saw 
with its surface planed off about as smooth as can be done with a smoothing 
plane. Saws thus made are adapted for all kinds of work, splitting, cross- 
cutting, &c., no change at all in the set being required. 

Improvements in ihe Manufacture of Saws. — The usual method of tempering 
saws is to heat and then dip them in oiL This process is slow, laborious, 
«tid costly ; it is also disadvantageous, because the saws become warped, and 
require to be hammered up straight again by hand. An improvement 
recently introduced by Henry Waterman of Williamsburg, N. T., consists in 
tempering and straightening the saws at one operation. This is done by 
heating the saws to the proper degree, and then pressing them with a sudden 
and powerful stroke between two surfaces of cold iron. Drop presses are 
employed for the purpose. The mechanism required in this process, it will 
have been observed, is quite simple, and not expensive. Its use effects an 
important economy in the manufacture of nearly all kinds of saws, and also 
improves their quality. 

HOBSE BBAKES. 

When the animal muscles are employed in overcoming resistance, or, in 
other words, in developing power, certain effects are observed, among which 
are a quickened pulse, improved health and spirits, and (if severe or long 
continued) exhaustion or fatigue. This is the case in ascending a lull, drawing 
a load on a level, giving motion to machinery, and generally wherever work 
of any kind is performed ; but in descending a ladder, or holding back a load 
in descending a hill, there is a reverse action of the musdes, a kind of 
absorption ofpower^ the effect of which has never, we presume, been investi- 
gated, as the phenomenon is comparatively rare, and is seldom prolonged 
beyond a very few minutes. \Carriages have recently been constructed in a 
peculiar manner for the turnpike road over the summit of Mount Washington. 
They are made to stand at different angles, so that the floors are always 
nearly level, and they are provided with brakes operated at will by the 
hand of the driver, or by the backward strain of the horses. The last feature 
seems particularly worthy of attention, as it may prove advantageous in 
general use. The brakes referred to are operated by a strap passing around 
a pulley or ring in the forward extremity of the pole or tongue. At every 
declivity the carriage, in crowding forward upon the horses, tightens the strap 
and brings the brakes in contact with the wheels. When it becomes neces- 
sary to back the carriage, a bolt is dropped by the driver which renders the 
brakes inoperative. 

IMPEOVEMBNT IN GLASSES FOE HOTBEDS, &C. 

The following is a recent French invention for economizmg space and 
expense. Glass plates imited by India rubber doth, are made to fold 
up BO as to occupy but little space in transportation, but what is of 
more importance, the cost is not a fourth that of beU glasses of the same 
capacity. 

6 
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COMBINED LOG AND SOUNDING LINK. 

This instrument, recently patented in the United States by AdolphA 
Percx>ul, of Marseilles, France, and which is designated as a "sounding log," 
serves both the purpose of the common log, viz. that of asoertaiiiing the 
speed of the ship, and also to take soundings without " heaving the vessel 
to." It consists of a buoy and a lead line, with some other simple appen- 
dages. When used as a log, the line is fastened to the bottom of the buoy 
with the lead hanging some distance below 4t, the other end of the line 
being wound on a reel like the conmion log reel When the lead and buoy 
are thrown overboard, the log remains stationary on the surface of the water, 
where it is held upright by the weight of the l^ad, which is held suspended 
from it, and the line is unwound by the motion of the vessel, the same as the 
common log line. The only difference between this line and that of the com- 
mon log is, that it has colored marks in place of knots, as knots would inter- 
fere with the operation of sounding. When the instrument is to be used for 
taking soundings, the line is allowed to run over a pulley at the bottom of the 
buoy, the freedom of its movement being only very slightly checked by the 
friction of a spring. The lead is drawn by the line close up to the buoy, and 
both are thrown overboard ; the vessel still continues on its course, while the 
reel is held for the line to run out. The buoy remains on the surface of the 
water where it was thrown in, and the weight of the lead keeps the buoy 
upright, and throws the line over the pulley of the buoy until the lead touches 
the bottom, which is known by the buoy turning over on one side, in conse- 
quence of the weight no longer acting upon it When the buoy falls over, 
the friction of the spring on the line is so much increased that the buoy 
remains £ast on the line while line and lead are drawn on board the vessel 
The distance from the buoy to the lead is of course the depth of water. 

MIXING WHEAT FLOUB WITH PAINTS. 

Mr. J. Gattman, of Philadelphia^ has discovered a method of manu&cturing 
paints by grinding crude colore in a composition of water, flour, or its equivalent^ 
rosin, or its equivalent, fish oil, or any drying or undrying oil, in a proper propor- 
tion and manner, and by which the paint thus manufactured may be produced 
at a cheap rate, and afterwards thinned with water to the required consistency. 

UTILIZATION OF WASTE STEAM. 

t 

What may be done by economizing the waste water and steam of engines^ 
is shown by an experiment recently made in Wales, by Mr. D. Llewellyn. 
From a small 8-inch cylinder engine employed by ^im for agrictQtural pin> 
poses, he conducted a jet of steam for twenty minutes daily, through an inch 
iron pipe, into a bed of rough stones, covered by a glazed frame ; a journal 
of the temperature was kept, fit)m which it appeared, first, that although steam 
was introduced among the stones for only twenty minutes a day, the ther- 
mometer was raised tcom 51** to 68° in the first twenty-four hours; second, 
that the temperature continued to rise for many hours after the second 
application of steam, until the thermometer reached 108** ; third, that at the 
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end of nineteen hours the heat of the frame dumnished; yet, fonrth, that at 
the end of seventy hours the temperature was 69** still. This is a oondusiye 
answer to those who think that masses of heated "vf ater, or heated porous* 
materials, like rough stones, will become so reduced in temperature by a few 
hours' withdrawal of the prime heating power, as to endanger the plants 
cultivated in houses thus warmed. ^The experiment continued to be succees- 
fol, and enabled pineapples of the most perfect quality to ripen. 

ALLEN'S GBIST MILL. 

Mr. Z. Gr. Allen, of Buffalo, has recently constructed a superior mill, which 
differs in many important respects from those now in use. The spindle, or 
the upright shaft through the centre of the stone is continuous, being, by the 
peculiar construction of the mill, made in one piece, instead of being divided 
as usual in the middle : and the same being made adjustable laterally, both 
at top and bottom, allows of much more perfect " tram " than is generally 
attained. The method of connecting the stone with the spindle is far more per- 
fect than any with which we are familiar — ^being in fact a perfect universal 
joint without possible slack. This is attained by slotting through the spindle 
and inserting a flat, thin " driver," or bar of iron, edge uppermost, and con- 
necting it by a tapering pin in the centre, and by suitable boxes at each 
extremity. Each box being secured to the stone by a single bolt, the whole 
is as conveniently removed, when necessary, as are the more primitive 
arrangements. But the most conspicuous innovation is in the holding down 
of the stone — ^which is done by a lever and weight resembling those attach- 
ments to a safety valve. In all rapid grinding with light stones, it is common 
to hold the grinding surfaces together by applying a screw to a lever pressing 
upon the spindle, and, in the best device of this kind, this screw is so con- 
nected that it is always worked to correspond with the elevations of the stone 
by the ordinary " lighter screw." By that construction the upper centre is 
depressed in proportion as the lower centre (and consequently the stone) is 
lowered by the miller in the course of the work, and provided the adjustment 
of all the parts is perfect, the operation of the mill is, in this respect, precisely 
similar to the one under notice. But such perfection is rarely attainable in 
practice, and the spindle is liable in some positions to be either loose or so 
tightly held as to become heated. Another obvious advantage of, the new 
arrangement is the liberty allowed to the stone to rise in case of dropping any 
hard mass, as a nail, into the mill. In briei^ the device under notice appears to 
be a successful attempt to apply the most perfect of mechanism to the hanging 
of mill stones, with the addition of a self-acting means of holding down the 
stone without a possibility of ever exceeding the required degree offeree. The 
stone is as readily removed for picking as imder the ordinary arrangements. 

TOBACCO PULP CIGARS. 

A patent has been taken out in England for reducing those parts of tobacco 
leaves left — ^after the finest portions are stripped off for cigars — ^into pulp, by 
cutting them up in a machine, then submitting them to the action of steam in 
a dose vessel. After this the pulp is made into sheets, by passing it through 
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loIlerB fix>m the piilp engine, or else through fine hair sieyeB, in the 
manner that paper is made. The sheets of tobacco thus made from pulp tare 
formed into cigars and theroots. 

COMPOSITION FOB RENDERING FABRICS WATERPROOF. 

Payen^ the eminent French chemist, has prepared the following oomposir 
tion to be used in rendering clothing for the French army waterproof: — 
BiflsoWe two pounds and a half of alum in four gallons of water ; dissolve also, 
in a separate vessel, the same weight of acetate of lead in the same quantity 
of water. When both are thoroughly dissolved, mix the solutions together, 
and when the sulphate of lead resulting from this mixture has been precipi- 
tated to the bottom of the vessel in the form of a powder, pour off the solution, 
and plunge into it the tissue to be rendered waterproof. Wash and rub it 
well during a few minutes, and hang it in the air to dry. 

VENTILATION OF MINES. 

The London Mining JouamcU describes a new method devised for ventilating 
mines. It consists of a reservoir, or hydro-pneumatic box, placed on one side the 
adit level, supplied witlv. water from a cistern on the surface. A metallic tube 
descends from the cistern to the vessel in the adit, and the supply is regulated by 
a self-u jting valve. At the top of the metallic tube is a glass case, nicely regu- 
lated by a slide, which being suspended at a certain point admits no more water 
than is necessary. To draw in the largest possible quantity of air, a vortex is 
formed, and a continuous stream of air and water, varying in proportion accord- 
ing to the distance between the reservoir and the hydro-pneumatic box, is con- 
veyed from the former into the latter. Here the water and the air are sepa- 
rated, the former escaping at the self-acting valve, and the latter being forced 
through a main tube, which branches off to any part of the mine. 

CHIMNEY REGISTER AND WEATHERCOCK. 

Mr. J. A. Boyce, Lee, Mass., has made an improvement in the above by 
which to avoid a greater consumption offuel during windy weather than there 
is in fair weather. On the top of the chimney is placed a device similar to an 
ordinary slatted hot air register. This register has a vane and rudder, and is 
turned to the proper position by the action of the wind against the rudder, 
and its slats, after it is thus moved, are closed more or less by the action of 
the wind against a sail, which is on a mast projecting up from the slat& 
When the wind blows hard, the slats are operated so as to almost entirely 
close up the flue of the chimney and thus diminish the draught, and when it 
is calm they open the flue and thus increase the draught. 

IMPROVED LITHOGRAPHIC PRINTING PRESSES. 

Jn order to give a uniform and forcible impression to all parts of , the stone 

" in lithographing, with the expenditure of but a very small amount of power, 

a press with the following improved arrangement has been devised: A wood 

or metallic air-tight chamber or tub, containing water or other fluid, with its 

bottom or one side composed of india rubber, or some other waterproof elastic 
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or pliable material, is used to give the impression; said chamber being fur- 
nished with a tube and plunger, and the pliable bottom or side of the chamber 
serving as a tympan. By appl3dng pressure to the phmger, an equal amount 
of pressure is transmitted by the water or. fluid to every part of the tympap, 
and by using a small plunger an immense pressure may be obtained with a 
small expenditure of power. 

Ltiihographic JHniing Press. — ^In an improved French lithographic printing 
press the following novelties are embraced. A sliding carriage, which travels 
over the stone or other engraving, and carries along the printing scraper, to 
take off the impression, and which is moved to and fro by a crank on a shaft; 
a loose tilting frame which carries a plate and sheet to lie down upon the 
paper that has been put upon the plate to be printed, from the printing scraper 
passing over the sheet with the necessary pressure, and the loose tilting-frame 
being raised or tilted up by the said carriage at the end of each backward and 
forward stroke, so as to allow of putting a fresh sheet of paper on the stone 
or plate engraved upon. 

BURT'S SOLAR COMPASS. 

An invention presented to the Eranklin Institute in 1835, improved and 
again reported on in 1840, receiving a medal at the London Fair in 1851, and 
used in public surveys for fifteen years, can but with extreme difficulty be 
termed a new invention. The solar compass seems, however, to have but 
recently been prepared to attract the attention it deserves, and a very brief 
notice may not be inappropriate. 

The compass is the invention of Mr. "Wm. A. Burt of Mount Yemon, Michi- 
gan, and seems to occupy a kind of intermediate place between the old Bit- 
tenhouse compass and the Theodolite of the present day. It is designed for 
extensive land surveys, and is greatly superior to the theodolite in the facility 
with which it is used. As compared with the more ordinary compass, in all 
mineral regions and in localities where the aberrations of the needle are a 
source of frequent difficulty, it appears almost indispensable. 

It may be described as a magnetic compass, with every fasility for levelling 
and adjustment, and ph)vided additionally with movable arcs and simple 
mechanism by which whenever the sun is visible, and its declination known 
(which may be found in any nautical almanac), the time of day, the latitude of 
the place, the an^e made by any point with the true meridian, and conse- 
quently the correct bearing thereof may be determined by inspection with the 
minutest accuracy. Its easy adjustment and entire reliability, enable it to 
supply the want long felt by the practical surveyor. 

DUMERY'S method of CONSUMING SMOKE. 

« 

Among the prizes awarded during the last year by the French Academy, 
was one to M. Dum^ry for a contrivance for consuming the smoke of chim- 
neys, which has worked with complete success in a series of comparative 
experiments under the inspection of a commission of the academy. 

K. Dum^ry, in place of throwing in the fresh coal by the door of the fiir- 
nace upon the burning combustible, as in ordinary fires, causes it to enter 
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below by means of stoking bars worked with the hand in a kind of recoired 
fiinnel, with open sides, and extending to the grating on that side. Thia 
method was long ago suggested by Franklin ; but the arrangements here 
adopted are peculiar to this inventor and attain perfectly the end proposed. 

IMPBOYSMENT IN STEBEOTYPING. 

One of the persons employed in the State printing of&ce d Vienna has made 
the disooyery that plates of plaster of Paris will uniformly contract by a repeated 
washing with water, and still more if with spirits of wina On this is based a 
pro(i68S to produce both print {drwikscuiheti^ and woodcuts in various gradationB 
of type and size, by a calculated diminution of the plaster of Paris plate. 
Already print and drawings have been made of a twelfth-part size, reduced 
from three inches to one inch in diameter, and yet even, the reduction to the 
smallest size does not encroach on the perfbct correctness of the impression. 

HYDRO-STEAM SNGINB« 

A very peculiar and apparently effective combination of the steam engine 
and Turbine water wheel called the " Hydro-Steam Engine," has recently been 
invented by Mr. "William Baxter, of Paterson, N. J. The invention, which 
is especially adapted for the driving of propellers, is constructed as follows: — 

Two steam cylinders are placed vertically and parallel to each other, united 
at the top by a valve chamber and the steam and exhaust passages, and at the 
bottom by the Turbine wheel chamber and valve cases for the induction and 
eduction of the water. There is a short stem or rod through the stuffing-box 
of each cylinder head, answering to the piston rod of the ordinary steam 
engine, intended for the operation of the slide valve, which lies horizontally on 
its seat, its stem running through a stuffing-box at each end of the valve chest. 
Two quadrant pieces or right angled levers jointed on the outside of the chest 
and immediately over the steam cylinders, one at each end, communicate an 
alternate motion to the valve, they being struck by the upward motion of the 
short stems or rods which pierce the cylinder heads : these rods again are 
operated by the upward motion of the pistons, which work without rods or 
any outward connexion whatever. Steam is admitted only to one side of the 
pistons, the other being in contact each with a column of water ; which water 
is continually forced through the Turbine wheel and thus producing a rotatory 
motion, proportioned in velocity to the pressure of the steam in the cylinders, 
and to the size of the Turbine water wheel. 

The steam acts upon the pistons in the manner of a direct action pump, one 
end of the cylinder being used for steam and the other for water. The same 
water is used all the time, it being forced alteiiullely through suitable valves, — 
easily understood by those acquainted with such matters — ^the curvature of the 
blades of the deflecting guide wheel directing the water on to the curves of 
the wheel buckets. Water being nearly an incompressible body, an air 
chamber is necessary, as in all forcing pumps, to maintain a uniform current^ 
and also to secure a certain degree of elasticity, without which there would be 
some danger of rupturing the parts. The primary object to be gained by thia 
new motor is the doing away with a multiplicity of parts. 
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RECENT IMPROVEMENTS IN AGRICULTURAL MACHINERY AND 

PROCESSES. 

Mr. Denison, the well known agricultural writer of England, thus answers 
the question, " "What progress has been recently made in agricultural machi- 
nery in Great Britain ?" He says : — 

" A reply may confidently be given that progress has been made on every 
side — ^in machinery, in scientific acquirements, in field practice ; and to such 
an extent, that beyond all question, the productive powers of these kingdoms 
have been more largely increased within the last four years than within an 
equal space of tune at any former period. 

" In machine making, though some interesting novelties have appeared, the 
characteristic feature has been the constant improvement, tending to perfection, 
of our established implements, and a great extension of their use through the 
body of the farming community, a fact significant of the superior intelligence 
which is now brought to bear on fanning affairs, promising a sure and con- 
tinued progression. 

" First on the list in point of interest, first in its remarkable increase, stands 
steam machinery. 

" No farmer who has ever had a steam en^e on his farm will ever again be 
without one ; no farmer who has ever threshed his com with steam power 
could bear again to see his horses toiling in the wearisome circle, now jerking 
onwards when the whip soimds, now brought almost to a stand-still when the 
machine is clogged by a careless feeder. The regular stroke of the untiring 
steam engine gives excellence to the work, keeps everybody in his place, and 
introduces among men, even the most careless, something of its own exactness 
and precision." 

The Royal Agricultural Society of England held their annual meeting and 
exhibition at Chelmsford in July. This meeting of the society will be memo- 
rable, not only on account of the liberal prize which was offered for the best 
steam cultivator, but also from the improvement which was made in selecting 
a few classes of implements for the ordinary prizes, instead of distributing' 
them throughout the whole collection — ^thus allowing of a much more careful 
series of trials being made than was possible under the former arrangement. 
The prizes given on the present occasion were confined to those machines 
used in preparing the land for crops, together with reapers and some tile 
machines and draining tools. Next year's list will embrace other classes of 
implements, and, in the succeeding year, thelist will include all such as shall 
not have been included in the previous lists. 

Mr, Boydell's steam plough, which was noticed in our previous volume, was 
a subject of special interest, fix)m the peculiarity of its construction in having 
an endless railway attached to the wheels, which enables it to traverse over 
ordinary rough ground ; which without such a contrivance as the portable 
railway would be a,Unost out of the question. To this engine was attached 
the ploughing machine of Mr. Coleman, which consisted of seven ploughs, 
arranged so as to advance in a triangular form, the foremost point being 
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the apex. In the trial, however, owin^ to the complicated nature of the 
plough itself it was found impossible to keep all the tools at work at once, 
or to regulate the depth according to the form of the ridge. In addition to 
the system upon which Mr. Boydell proposes to cultivate the soil, there is the 
system of steam ploughing, jjy means of a stationary engine and windlass ; 
the wire ropes used in drawing the ordinaiy plough across the land being led 
through pulleys anchored in the ground, and which are shifted along the 
margin of the land as the work proceeds. Of this plan there are two rival 
schemes, viz. that of Mr. Fowler, and that of Mr. Smith. Mr. Fowler has a 
set of four common ploughs in a frame, and turns over as many furrows, 
evenly, well laid, and at a &ir depth — ^the quality of the work being aU that 
can be desired. By another arrangement Mr. Fowler makes two furrows at 
once, and by trench ploughs, two furrows deep. Mr. Smith does not employ 
the common plough, but it performs what is called " baulkploughing," combined 
with subsoil ploughing and grubbing — all these operations being performed 
by one passage of the implement. 

The reaping machines were tried upon a piece of half-ripe rye, partially 
laid, but to no great extent. There was Crosskill's Bell's reaper, the same as 
exhibited last year, as also the same with an improved delivery, consisting of 
two endless straps with wooden cogs upon them, passing from side to side, in 
front of a sloping platform. A fly-wheel is added to this machine, which 
increases the regularity of the working of the parts. Dray's Hussey's reaper 
was also one of the competing ones exhibited, this machine having a tipping 
platform. 

Chambers's water drop-drill received the approbation of the judges. This is 
a new invention ; and a great improvement upon the ordinary liquid manure 
drill, as all the liquor is deposited with the seed where wanted, and so is not 
wasted by being poured out in a continuous line. 

The show of agricultural implements, at the late Paris exhibition, is described 
by English visitors as presenting in many of the machines of French and con- 
tinental construction much scientific ingenuity, but productive of little practi- 
cal utility, and one of the visitors writes that he saw no foreign field imple- 
ment which he should consider an advantageous addition to the husbandry of 
England. Among machines of a different class, he describes one in the fol- 
lowing terms, which he recommends as a simple and useful instrumeift, viz. 
a straw-loom exhibited by M. Guyot, of the Chateau de SiUery, which sells 
at a cost of only 80 francs. So simple a machine may deserve the attention 
of gardeners in this country : — 

" It forms mats with two tteeads of wire. No. 4, woven with straw, or 
reeds, or rushes, which will last four years. The maclune is worked by a man 
like a common hand loom, and the thin web as it is formed passes through 
below the machine, and winds itself up behind the workman like a carpet. 
This straw web is used for the protection of young vines trained along the 
ground, and costs rather less than Id. a yard. The inventor used 60,000 
yards of it last year to protect his vines to the 15th of May against white 
fix)sts ; till the 80th of June against cold rain ; and till harvest against the 
otherwise slow maturity of a cold season. This invention might be very use- 
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^illy employed in market gardens and niirsery grounds, and the matting can 
also be set up in a frame perpendicularly for the protection of wall fruit" 

The following are brief memoranda of new agricultural instruments brought 
out during the past year : 

Irm. Harrow, — ^This is in two parts, in the form of a horse shoe, and is expand- 
ing, and when going to a field it may be tufned over forward and rides as 
though on a sled upon its own frame. 

Improved Horse Rake. — ^The rake is on wheels, with wire teeth, discharging 
its load by uncatching a latch, and then the teeth are lifted by a strap around 
the breast of the horse, and held up until past the winnow, when they drop 
into place by their own weight on checking the horse, or giving the wheels a 
slight push forward. 

An improvement in the straw carrier of threshing machines has been made 
by placing strips of iron on the slats, with edges turned up so as to hold the 
straw loose and allow the grain to fiJl, and by bringing some of the slats to 
&11 down on the underside of the chain, by which rolls of straw drop through 
on the back motion. 

ThompsorCs Com Plcmter. — ^A com planter recently invented by L. Thomp- 
son of New Haven, Conn., has the toUowing peculiarities of construction. It 
is mounted on two light wheels, and is worked by a horse with the aid of 
one man or boy, who sits on the box, holding the reins. A great fault with 
com planters generally — on which, by the way, there are some fifty or more 
patents — ^is that of leaving the earth loose instead of nicely covering and 
pressing it down like a farmer's hoe ; another is, that the grains are planted too 
closely together: both these are avoided in the machine referred to, and the 
labor of planting which is always cool and less severe than most agricultural ' 
operations, is by this means rendered decidedly easy and pleasant. Two 
rows are planted at once, the earth for each being excavated by a light 
plough-like attachment, and replaced by nearly similar scrapers, standing in a 
reverse position, while behind the whole are dragged metallic rollers of suita- 
ble weight to press the earth together and form a smooth surface. The 
ploughs are dragged continuously along, and have no motion except the 
ability to yield in case of meeting too great an obstruction. There are no 
reciprocating parts to get out of order, except a single valve in each spout, 
which regulates the precise moment of depositing the grain in the shallow 
furrow. The proper amount for each hill is measured off by a continuous 
rotary motion, thrown down into a wide spout, and held near its mouth until 
the right moment, when it is dropped behind the forward plough, covered by 
the succeeding one, and pressed down by the roller. A stop in reach of the 
driver throws the small measuring wheel ou^ of gear while the machine is 
turning round at the ends of the rows, and a strong lever in the hand serves 
to lift the forward or opening ploughs whenever any formidable obstruction 
is anticipated. 

Improved Excavator. — ^In an improved excavator recently invented by J. 
F. Willey of Fredonia, N. Y., the scoop is formed of two parts connected by 
a joint, and the bottom of the two formed of slats which are allowed to turn. 
The scoop is suspended by chains to a cart, so that it may be raised bodily. 

6» 
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Ab the cart movea along, the scoop may be readily filled and as easily di»* 
charged. As the scoop is fonned of two parts jointed together, each part in 
filled separately, therefore there is not sach a large quantity of earth to be 
forced backward, at once, while filling the scoop. The power required to 
work common excavators is great, because of the great amount of earth to be 
forced back in the scoop. 

SeHf-aciing Bam Door Fastener. — An upright bar of strong wood, working 
fi'ee in staples, is attached inside of the door, in two parts, with a small rack 
upon each, working upon a i»nion fast to the door. lift up the lower part of 
the bar, from the outside or in, and it rolls the top down and catches. Shut 
the door and the catch is loosened — ^the weight of the lower part of the bar 
falls and rolls the pinion, turning the corresponding rack up, thus fastening 
the door top and bottom. 

Ma/MyyesfoT Busking Indian Com. — The annual production of Indian com 
is 600,000,000 bushels, nearly all of which is shelled by machinery; but the 
husking is done by hand. The expense of husking is estimated at 5 cents a 
bushel, or $3,000,000 a year I No less than 129 different patents have been 
granted for shellers; but for buskers, only four patents have ever been issued 
— ^two of which have long since expired. Not one of them is sufficiently prac- 
ticable, we believe, to meet the wants of the community. 

Com buskers are very much needed on every farm throughout the land. 
Here is a splendid opportunity for inventors, and we hope they will not be 
slow to improve it. — Scientific American. 

New Plough. — ^A correspondent of the N. T. Tribune gives the following 
description of a new plough exhibited at the recent fair of the N. T. State 
Agricultural Society : — It is what has been long sought for — a perfect rever- 
sible plough ; that is, reversible by shifting the beam instead of the share, so 
as to obtain a side hill plough that works just as well one way as the other, 
and just as well as any plough made to work but one way, turning the 
furrow either right or left. Fifteen years ago, Bamaby & Moore, of Ithaca^ 
made a plough that was intended for this purpose, but £uled because the 
beam never stood in the exact right position with the point, except when it 
was set in the centre, and then it was simply a double mould-board plough. 
Consequently, the plough was a failure and went out of use, notwithstanding 
the flattering reception it met with at first. Every fitrmer felt how much 
such a plough was needed, and this helped him to believe it had been 
invented. 

"Where Moore left off, A. Barton, a plain, poor, but thinking man, of Onon- 
d£^ county, commenced, and has perfectly succeeded. His beam is attached 
to the share by a strong but free joint on the underside, and the point of the 
plough is attached to the point of a strong coulter attached to the centre of the 
beam, so that whichever way the beam is turned, right or left, the point goes 
with it, and the beam sets exactly as though it was framed into the handle on 
that side. It may also be set in the middle, and then is a double mould-board 
plough, but its great value consists in its easy conversion from a right handed 
to a left handed plough, without any more labor than lifting and shutting the 
latch of a door while the team is turning. The point is of steel and self- 
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sharpening. The whole is plain, simple, cheap, strong, and what is more, has 
been thoroughly tested. 

Proposed ImprovemeTU in ihe (instruction of the Plough. — ^The following pro- 
posal for an improvement in the construction of the plough, was lately made at 
an agrictiltural meeting in Great Britam. The object proposed to be effected 
was to change the present mode of action of the plough, which is in reality a 
wedge forcibly dragged through the soil, lifting up that portion which is above 
it, at the expense of hardening or making more compact that portion which is 
below it. This mode of action has a tendency to harden and glaze over the 
subsoil, or that part of the soil on which the sole of the plough rests in its 
passage. The remedy proposed consists in the adaptation of rollers to the sole 
shoe, or in adding a hind wheel, notched or teethed, so that when following 
in the track of the sole shoe the notches or teeth may break up the smooth 
track formed by its action. The proposer of these two modes of improving 
the plough seems to think most favorably of the idea of rollers (whose mode of 
action, however, he does not specify), as they would not only prevent the 
glazing and hardening, but would, in his opinion, lessen the draught. 

Subsoil Plough. — ^This improved agricultural implement, invented by Mr. 
Wilson, of England, consists of an ordinary earth-fork to which is attached a 
long handle, bent to about ten inches to the fdot out of tKe straight line, in 
the plane of the fork's prongs. A small transverse handle is attached to this 
main lever, at about the usual height of a spade handle, on the side opposite 
that to which the main lever is inclined. This enables the user to guide 
the implement into the earth. The prongs are straight, so that either the 
right or left foot may be used. When the prongs have been sunk up to the 
neck into the subsoil, the extreme end of the main lever is acted upon to bring 
a powerful lifting pressure upon the soiL 

Sdf-Eolding Plough. — ^A new self-holding plough, the invention of Mr. Bin- 
kerhoo^ of Batavia, N. Y., has the following peculiarities. It differs but little 
from some other ploughs now in use, but with the addition of a guiding wheel 
about two and a haJf feet in diameter, which runs in the furrow, and guides 
the plough, gauging the width of the furrow, while another wheel of less 
diameter supports the plough on the opposite side. The grounds ploughed were 
a stiff sod with a heavy clay subsoil, and which would try the merits of the 
machine most effectually^ yet it did its work perfectly, with no assistance from 
the driver except in turning at the ends. 

Huffvffs Horse Power. — ^Dr. Richard Hunt, of Freeport, HI., lately patented 
a simple construction for making horse power available, which, though 
involving a large weight of timber, is advertised to cost but $50. From 
one to twelve animals may be employed walking in a circle upon the 
ground, and turning a heavy horizontal wheel to which they are directly 
attadied, and which they in fact walk within. The wheel is geared at its 
periphery, and transmits aiiigh velocity without further multiplication. Q?he 
principal novelty consists in making this wheel of such weight that it requires 
no framing whatever, and supporting the load on small iron wheels which 
trayel around on a raised tradk just within the horse path. The expedient ia 
ample and admirable. 
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A New Theary of (^mming,—^. R Oonkling, through the Ohio OuUivatorf 
makes the following suggestioiis on the trae philosophy of churning: " The 
plan is to inject the cream into itself or against a hard substance, with great 
foroe^ by means of a sort of force pump, thereby producing concussion suffi- 
cient to rupture the globules, and produce speedy and perfect comminution of 
the butterine particles." 

Mplemeni for Outting down TVeef.*— An implement recently invented by 
8. C. Ehrsam, of New York, consists in giving a rotating motion around the 
body or trunk of the tree, to a cutting blade ; also, in giving to the blade a 
feed motion into the tree, by means of an annular rack or toothed rim, and a 
spiral thread. The rack or toothed rim is attached to a collar, which is fitted 
around the trunk of the tree, the screw thread being cut on the upper edge of 
the collar, and fitting in or between corresponding threads on the under side 
of the chisel or cutter. Power being applied, the cutter revolves around the 
tree^ and cuts inward, until the trunk is severed. 
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THE FUTUBE PB06BESS OF PHYSICAL SCIENCE. 

ThIt no fiirtiher improyement is desirable in the means and methods of 
ascertaining the ship's place at sea^ no one, I think, will firom experience he 
disposed to assert The last time I crossed the Atlantic, I walked thequart^^ 
deck with the officer in charge of the noble vessel on one occasion when we 
were driving along before a leading breeze and under a head of steam, 
beneath a starless sky at midnight, at the rate certainly of ten or eleven 
miles an honr. There is something sublime, but approaching the terrible^ in 
such a scene; — ^the rayless gloom, the midn%ht chill, — the awful swell of the 
deep, — the dismal moan of the wind through the rigging, the all but volcamc 
fires within the hold of the ship ; — ^I scarce know an occasion in ordinary 
life in which a reflecting mind feels more keenly its hopeless dependence on 
irrational forces beyond its own oontroL I asked my companion how nearly 
he oould determine his &(hip*s place at sea under &vorable circumstances ; — 
theoretically, he answered, I think, within a mile; — practically and usually 
within three or four. My next question was, how near do you think we may 
be to Cape Baoe, that dangerous headland which pushes ite iron-bound, un- 
lighted bastions from the shore of Newfoundland far into the Atlantic, — ^the 
first land-£Ekll to the homeward-bound American vesseL We must, said he^ 
by our last observations and reckoning, be within three or four miles of Cape 
Race. A comparison of those two remarks, under the circumstances in which 
we were placed at the moment, brought my mind to the conclusion, that it is 
greatly to be wished that the means should be discovered of finding the 
ship's place more accurately, or that navigators would give Gape Bace a little 
wider berth. But I do not remember that one of the steam packets between 
England and America was ever lost on that formidable point 

It appears to me by no means unlikely that, with the improvement of 
instrumental power and of the means of ascertaming the ship's time with 
exactness, as great an advance beyond the present stat^ of art and science in 
finding a ship's place at sea may take place, as was effected by the mvention 
of the reflecting quadrant, the calculation of lunar tables, and the improved 
construction of chronometers. 

I have no doubt we live on the verge of discoveries and inventions in every 
department, as brilliant as any that have ever been made ; that there are 
new truths, new facts, ready to start into recognition on every side ; and it 
seems to me there never was an age, since the dawn of time, when men 
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ought to be less disposed to rest satisfied with the progress already made, 
than the age in which we live ; for there never was an age more distinguished 
for ingenious research, for novel result and bold generalization. 

In the wonderful versatility of the human mind, the improvement, when 
made, will very probably be mader by paths where it is least expected, l^e 
great inducement to Mr. Babbage to attempt the construction of an en^e^ 
by which astronomical tables could be calculated and even printed by mecha- 
nical means and with entire accuracy, was the errors in the requisite tables^ 
Nineteen such errors, in point of fact, were discovered in an edition of 
Taylor's Logarithms printed in 1796 ; some of which might have led to the 
most dangerous results in calculating a ship's place. These nineteen errors 
(of which one only was an error of the press) were pointed out in the JNimtical 
Almanac for 1882. In one of these errata the seat of the error was stated to 
be in cosine of 14° 18' 3'. Subsequent examination showed that there was 
an error of one second in this correction, and accordingly in the Kauticail 
Almanac of the next year, a new correction was necessary. But in maJking 
the new correction of one second, a new error was conmiitted of ten degrees. 
Instead of cosine 14° 18' 3' the correction was printed cosme 4° 18' 2', 
making it still necessary, in some future edition of the Nautical Almanac, to 
insert an erratum in an errcUum of the errata in Taylor's Logarithma (Edm- 
burgh Beview, Vol LIZ. 282.) 

In the hope of obviating the possibility of such errors, Mr. Babbage pro- 
jected his calculating, or, as he prefers to call it, his difference machine. 
Although this extraordinary undertaking has been arrested, in consequence 
of the enormous expense attending its execution, enough has been achiered 
to show the mechanical possibility of constructing an engine of this kind, and 
even one of far higher powers, of which Mr. Babbage has matured the con- 
ception, devised the notation, and executed the drawings — ^themselves an 
imperishable monument of the genius of the author. — Address dt ihe Dedica^on 
of the Dudley Observatory, by Edwanrd EoeretL 

LAYIKa THE GUNS OF A BATTEEY WITHOUT EXPOSING THE MEN. 

Mr. Babbage has published the following method of laying the guns of a 
battery without exposiii^ the men to the fire of the enemy : — 

The numerous casualties, chiefly by rifle shot, which have occurred to those 
employed in pointing guns at the object of attadc, and also in examining their 
effect after their discharge, induced me to recur to means which had pre- 
viously been devised for reconnoitring with security. The highest skill is 
required in the man who points the gun; his safety is, therefore, to be con- 
sidered first. 

In pointing a gun at the object to be hit, the two sights of the gun and the 
distant object must be brought into the same line. To do this, a man stands 
behind the gun and looks along that line. But i^ instead of a man in that 
position, we put a good common looking-glass inclined at an angle with the 
line of direction, the coincidence of the two sights and the distant object can 
then be made by an observer placed in other positions. 

Suppose an officer is placed in the comer of a battery where neither rifle nor 
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round shot can reach, he may either point the gun by his eye, may employ a 
common opera-glass, or he may use a small telescope, which, if required, 
might be fixed to a post. 

In laying guns by means of a telescope some little difficulty may occur 
fiom the foci of the sights and the object not bemg the same. The difficulty 
can be much dimhiished by placing the looking-glass at a greater distance 
behind the gun. In fact, with a simple uiverting telescope of very low power, 
or with a common opera-glass, a very moderate distance will render both 
objects sufficiently distinct. 

The angular position and elevation of the gun must be adjusted by direc- 
tions from the officer to the men attending the gun. These adjustments must 
be contrived by screws, or other means, so as to be made by the men when 
screened from direct fire. 

When the officer is satisfied that all the guns are well laid, he must then 
turn to a telescope, attached vertically to the parapet. Fixed to the telescope 
by an arm reaching above the parapet must be another small looking-glass, 
having an angular motion on its horizontal axis. This telescope may consist 
of a angle lens of from three to eight feet focus, and hate attached to its eye- 
glass a small prism to turn the vertical rays into a horizontal du-ection. 

The officer, having adjusted his telescope on the pomt he is battering, may 
then observe the united effect of all the guns ; or he may cause them to be 
fired in succession, waiting between each shot until the smoke has cleared 
away, in order that he may judge of the precision with which each gun baa 
been laid. 

The plan of seeing round a comer by means of a small bit of looking-glasa 
has been lon^ known and described in books on the amusements of science. 
A repetition of the combination constitutes the toy by which children are 
surprised to find they can see through a deal board. In a different form, by 
means of an inclined mirror concealed within the tube, the frequenter of the 
theatre pomts his glass in one direction whilst he surveys the real object of 
his attraction in another. Such a telescope, when used behind a wall or a tree, 
becomes a safe reconnoitring telescope. 

ON SOME OP THE PRINCIPAL CAUSES OP ATMOSPHERIC ELEC- 
TRICITY. BY M. BECQUEREL. 

The causes which constantiy furnish the air with an excess of positive and 
the earth with an excess of negative electricity — excesses whidh are capable 
of giving rise to storms and other phenomena under certaLn conditions-^are 
still unknown. In studying this question some years ago, I observed the 
electrical effects produced in the tissues of plants, and at the^contact of these 
plants with the soil; in this contact the soil is constantiy positive, and 
the plant negative, whatever may be the part of the plant pi^t ui metallic 
communication with it. I then indicated this evolution of electricity as one 
of the causes of the electricity of the atmosphere. In repeating these experi- 
ments, a year ago, I was struck by the anomalies manifested, in operating on 
the margin of a river, or in the river itself) or at a certain distance, near the 
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plant ; and I was thus led to study the electrical effects produced at the 
contact of the soil with a fall or stream of water, of which I then understood 
all the importance. This question leads us to one of the principal souroes of 
atmospheric electricity — a question of a most complicated nature, from the 
numerous causes which conduce to the general effect The apparatus 
employed in these researches consists of— 1. Diaphragms of porous porcelain, 
or litUe bags of sail-doth, each containing a depolarized plate of gold or 
piaiinnm^ suiTOunded by charcoal of sugar-candy, with a view to render the 
electrical effects constant during a few moments in order to measure them — 3. 
Tangent compasses of great delicacy, adapted for experiments of this nature — 
8. Atmospheric electrometers to collect the electricity of vapors f<xmed above 
the soil or water ; and various accessories, such as copper wires, gold and 
platinum covered with gutta percha, Ac. The electrical effects produced by 
the contact of the soil and water are complex, for they vary in direction and 
Intensity according to the substances which compose the soil, or which are 
dissolved in the water ; for the production of electrical effects, it is necessaiy 
that there should be a heterogeneity between the water of the river and ihaJk 
by which the soil is moistened. When the waters are slightly aUcaline, thej 
are negative ; when they are acid, as is the case with the earth of heaths^ 
they are positive. The well waters of Paris often present effects of this kind, 
in consequence of the infiltration of drainage waters, which change in nature 
ftom time to time ; thus in the course of a month the electrical effects are 
seen to change in intensity and sign, without any derang^nent of the apparata& 
From this state of things it results that sometimes there are no electrical 
effects, as is also the case in experimenting with the water of a river and its 
sandy banks, or the ar^aoent lands which are washed during inundations. It 
is necessary to establish permanent observations to follow all the variations to 
which the actions of contact are subject, and to guard against the effects of 
polarization, which are always to be found in operating only for a few 
moments. Very commonly polarization is destroyed in the course of 94 hoois^ 
and the effects of which we are in seardi may then be observed. In some 
exceptional cases the electrical current has suffUuent intensity to cause the 
action of a needle telegraph at a distance of several kilometres. When water 
evaporates, either from a stream or from the earth, it must necessarily cany 
off with it an excess of electricity of the same nature possessed by the one or 
other, and this becomes diffused in the atmosphere ; this electricity may arise 
not only from the reaction of the water of the river upon that with which the 
soil is moistened, but also from the decomposition of organic matter. In the 
latter case the electricity is always positive, whether it arises fix)m the river 
or fix)m the soil ; in the former the two vapors are of contrary signs ; the 
effects are com jjlex. From the foregoing it will be understood why storms 
generally take place in summer, at that period of the year when the decom- 
position of organic matters and evaporation are at their Tnn-TimnTn^ and also 
why they are so frequent and so violent under the tropics at the period when 
the sun approaches the zenith. This is so true, that in those regions there is 
always a storm bursting at each instant in a locality suitably placed in 
relation to the sun. The phenomena to which I have referred are so varied 
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that it is indispensable, before formulating general principles, to multiply 
experiments in a place serving as a permanent observatory, then in flat 
countries and amongst mountains, on the margins of rivers and water courses, 
and on the sea shore, in countries like Holland, where there are large alluvial 
tracts, in salt marshes, &c. Then, and then only, shall we be able to judge 
of the importance of the subject with which I am occupied, and which is 
connected vnth one of the greatest questions in terrestrial physics. 

ON THE FORM OF LIGHTNING. 

Mr. Nasmyth, at the British Association, 1856, said that the form usually 
attributed to lightning by painters and in works of art was very different fix>m 
that which h^ had observed as exhibited in nature, and from observing this 
he was induced to call attention to it He believed the error of the artists 
originated in the form given to the thunderbolt in the hand of Jupiter as sculp- 
tured by the early Greeks. The foim of lightning as exhibited in nature was 
simply an irregular curved line, shooting from the earth below to the cloud 
above, and often continued from the doud downwards again to another distant 
part of the earth. This appearance, he conceived, was the result of the rapidly 
shooting point of light which constituted the true lightning, leaving on the 
eye the impression of the path it traced, dn very intense lightning, he had 
also observed offshoots of an arborescent form to proceed, at several places, 
from the primary track of the flash. 

. This communication gave rise to an animated discussion, as to whether or 
not the flash of hghtning was the effect of a rapidly moving point of light, 
and if so, whether the direction was, as stated by Mr. Nasmyth, in nine cases 
out of ten from the earth to the doud, or the contrary. Mr. Nasmyth adduced 
the maimer in which leaden pipes were burst, they being bad oonductois 
of electricity, as proo& of his views — of which he instanced one which 
had been burst in several places, from the bottom to the top, in Edinbui^b, 
durmg a thunderstorm, the pieces of which Sir J. Leslie had obtained and 
placed in his physical dass room. On being questioned, however, by some 
members of the section, as to how these distant burstings outwards along the 
pipe gave any indication of the direction, it did not appear there were any 
decisive marks indicating this. 

ON THB APPARENT CONVERSION OF ELECTRICITY INTO MECHANI- 
CAL FORCE. 

The following is an abstract of a paper communicated to the Philosophical 
Magazine (London), by W. R. Grove, detailing a series of experiments, appa- 
rently showing the conversion of electricity into mechanical force : — 

His object was to show, that when electricity performs any mechanical work 
which does not return to its source, electrical power is lost. The first experi- 
ment was made in the following manner : — ^A Leyden jar, of one square foot 
coated surface, has its interior oonnected with a Cuthbertson's electrometer, 
between which and the outer cbating of the jar are a pair of discharging balls 
fixed at a certain distance (about half an inch apart). Between the Leyden jar 
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and the prime conductor ia inserted a smaU unit-jar of 9 square inches sur&ce^ 
the knobs of which are 0.3 inch apart. The balance of the electrometer is now 
fixed by a stiff wire inserted between the attracting knobs, and the Leyden . 
jar charged by discharging firom the unit-jar. After a certain number of these 
(twenty-two in the experiment performed in the theatre of the Institution)^ the 
discharge of the large jar takes place across the -^inch interval; this may be 
viewed as the expression of the electrical power received firom the unit-jar. The 
experiment is now repeated, the wire between the balls having been removed, 
and therefore the " tip " or the raising of the weight is performed by the elec^ 
trical repulsion and attraction of the power of two pairs of balls ; at twenty- 
two discharges of the imit-jar, the balance is subverted, and one knob drops 
upon the other, but no discharge takes place, showing that some electricity has 
been lost, or converted into mechanical power, which raises the balance. 

By another mode of expression, the electricity may be supposed to be 
madded or analogous to latent heat, and would be restored if the ball were 
brought back, without discharge, by extraneous force. 

The experiment is believed to be new, and to be suggestive of others of a 
similar character, which may be indefinitely varied. 

Thus, two balls made to diverge by electricity should not give to an electro- 
meter the same amount of electricity as if they were, whilst electrified, kept 
forcibly together : an experiment of this sort I have made since my lecture, in 
the following manner: 

To a thick brass wire, 2 feet long, insulated and terminated by knobs, are 
suspended by fine platina wires, two pairs of discs of paper coated with tii> 
foil, and 4 inches in diameter. The apparatus is electrized in a dry atmosphere 
by sparks from a machine, and the discs of each pair respectively diverge. 

To one of the pairs a silk thread is attached, by which the discs can be 
forcibly approximated. As often as this is done the divergence of the other 
p^ increases. 

Another mode of showing the same effect is the following: — 
• On the top of an ordinary gold-leaf electroscope place two brass plates, such 
as are commonly used for a condenser, connect them by a long fine wire, and 
electrify them by a rubbed rod of glass or sealing wax, so that the gold leaves 
diverge. 

Now raise the upper plate by a glass handle : the leaves collapse in pro- 
portion as it is raised, and again diverge as it is depressed. It should be recol- 
lected that the plates are electrified by the same electricity, and are always 
metallically connected by the fine wire, in which respect this differs firom ordi- 
nary induction experiments. 

It may be said that here the mechanical force is given by the hand ; but 
this is only in part, the repellent effect of electricity does part of the work and 
should be therefore expended ; it is analogically as though a man were to add ' 
his force to the piston rod of a steam engine, whidi would not prevent the loss 
of heat by dilating steam. 
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ON THE USE OF ELECrTRICITY ANT> GALVANISM FOR PRODUCING 

EXPLOSIONS. 

M. Ebner has laid a report before the Aiistriaa Academy of Sciences, which 
relates to the solving of the question, " Whether electricity or voltaism is pre- 
ferable for the exploding of mines in quarries ?" &c. The report gives prefer- 
ence to the former, because the amount of effect of the voltaic battery depends 
on the quality of the conductor through which it has to act ; and whenever a 
great effect (force) is required, the alternative presents itself either to use 
colossal batteries, or costly conductors of the usual large dimensions. Electri- 
city, on the contrary, operates in consequence of a mechanic action, without 
the co-operation of the conductor ; and as the resistance does not exist, con- 
ductors of cheap material and small power are sufQdent. The apparatus 
adopted now by the Austrian Corps of Engineers, consists of two discs or 
plates, of 12 inches diameter, and the charge is made without the conductor 
being employed, by the mere placing of a point between the plates. A 
smaller apparatus can be carried on a strap on the back of a man. The con- 
ductor consists of soft brass wire, of half an inch thickness, and each apparatus 
is furnished with 2000 fathoms of plain wire, and 400 fathoms of wire coated 
with gutta perch% and also materials for constructing isolated* adductors. 
The explosive substance, a mixture of sulphur, antimony, and chloride of pot- 
ash, can be made with ease, and placed in the form of a cartridge at any part 
of the conducting line. "With these apparatuses explosions have been effected 
at a distance of 1|- German leagues, and fifty mines exploded simultaneously, 
on a line of 100 fathoms. Under water explosions were effected at a distance 
of 400 fathoms, the conductor extending to the length of 500 fathoms. The 
effects of these machines are independent of seasons and weathers. At the 
explosions made under water in the Danube, near Grein, and the marble 
quarries near Neustadt, it has been used for two years without the loss of a 
single life. According to a signal, the explosion is made when the excavatora 
and others are absent, and bore holes are mostly exploded simultaneously. — 
Mechanics^ Magazine, No. 1688. 

PRESENT STATE OP ORGANIC ELECTRICITY. 

Professor Goodsir has communicated to the Edinburgh New Philosophical 
Journal "A Brief Review of the Present State of Organic Electricity." 

The general theory of electricity, says the professor, has rapidly approached 
a consistent form through the labors of recent physicists, and particularly by 
the researches of Mr. Faraday. The hypotheses of one or of two electric fluids, 
however modified, have been found tenable only so far as they involved the 
idea of force. In the phenomena of statical, as in those of current electricity, 
there is constantly pressed upon the observer the necessity of admitting two 
forces, or two forms or directions of a force, inseparable from one another. 
And thus " the influence which is present in an electrical condition may best 
be conceived of as an axis of power having contrary forces, exactly equal in 
amount, in contrary directions." 
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This peculiar form of force manifests itself in different kinds of inorganle 
matter, mider circumstances such as Motion, change of temperature, magnetio 
influence, and chemical action. 

It is also manifested in organized beings, not only under circumstances in 
which they stand related to it as masses of mere matter, but more particularly 
during the actions performed by their component textures and organs. 

Electrical science has been hitherto chiefly prosecuted in the region of inor- 
ganic nature ; and although Volta opened up a boundless field of discovery 
in the region of inorganic under the influence of organic electricity, the latter 
stiU remains comparatively uncultivated. 

In the investigation of electrical force, as manifested in organic nature, the 
peculiar economy of the organized being must be taken into account. Each 
organized being, although dependent on certain external circumstances as the 
conditions of its existence, is, nevertheless, a system per se. Irrespective of 
those electrical conditions into which it may be thrown, through surrounding 
bodies, or through the medium in which it lives, it undoubtedly contains more 
or less numerous sources of electrical disturbance, in the numerous processes 
and arrangements productive of currents, in the structures which collectively 
constitute its organization. The organized being may be considered electriccdly 
as a system^f electrical currents, excited by electrical arrangements in the 
disposition of its fluids, textures, and organs. 

So far as has yet been ascertained, these electrical ciurents, with the excep- 
tion of those produced by the special batteries in the electrical fishes, are not 
employed in the economy of the being. They are merely necessary conse- 
qyjenoes of the organic process carried on by the different structures ; and 
effect, by their arrangement, the distribution of the resulting electricity, and 
the maintenance of the general electrical equilibrium of the organic system. 
The detection and investigation of these organic electrical phenomena are, 
however, important, not only for general electrical science, but also for the 
elucidation of the organic processes themselves. Residual phenomena, as 
such electrical disturbances must generally be considered in physiology, will, 
when investigated, indicate the probable nature of the actions fix)m which 
they result. 

EXISTENCE OP AN ELECTRICAL .£THER THROUGH SPACE. 

Mr. Gr. J. Knox, in a letter to the editors of the London PkHosophicdl 
Magazine^ says : In a paper, entitled " On the Direction and Mode of Propa- 
gSition of the Electrical Force traversing Interposed Media" {Philosophical 
Magazine^ 1840), I endeavored to prove, llh)m the experiments of Sir H. Davy, 
that an electric current consists in alternate states of induction and equi- 
librium of the particles of the medium conveying the current, the intensity of 
the current being proportional to the rapidity of change of induction and 
equilibrium, and consequentiy that the Tiiass of oscillating aether surrounding 
the particles represents the quantity, while the rapidity of the oscillations 
represents the intensity of an electric current 

The Philosophical Magazine, No. 58, contains some very interesting experi- 
ments, which were made by Mr. L. Clark, on the transmission of currents of 
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electricity of varying intensity through 768 miles of gatta percha wire, indi- 
CBtiDg a Telocity of propagation of about 1,0(0 miles in a second, which 
velocity is sensibly uniform, for aXL intensities Jrom 81 cells to 500 ; which 
results, Dr. Faraday remarks, " afford a fine argument in &vor of the opinion 
of those who suppose the electric current to be analogous to the vibrations of 
air under the action of sonorous bodies." The experiments of Professor Grove 
on the electro-chemical polarity of gases, where he obtains rings alternately 
bright and oxidated, showing effects of oxidation and reduction by the same 
current on the same plate, he considers as " analogous to the phenomena of 
interference in light ; though doubtless, if this be a right view, the very dif- 
ferent modes of action of light and electricity would present very numerous 
phenomenal distinctions." The idea has lately been presented to my mind, 
that the oscillations of the electrical SBther in combination with the particles 
of the medium conveying a current, produce undulations, not only in the 
ethers of light and heat, but also in another aether, which Dr. Draper calls the 
tithonic aether, but which, if experiment proves to be the case, should be more 
correctly termed the electrical aether. 

Dr. Draper, in the year 1847, undertook a series of experiments upon the 
rays of light emitted by incandescent bodies, from which he concluded that 
when a platinum wire is heated by the voltaic pile or otherwise, it emits rays 
of light, which increase in re&angibility proportionally to the increase of heat^ 
which he explains thus: — "As the luminous effects are undoubtedly owing to 
a vibratory movement executed by the molecules of the platinum, it seems 
from the foregoing considerations to follow, that the frequency of those vibra- 
tions increases with the temperature." Sir David Brewster haa observed, 
that in the spectra produced by the electric light, the chemical rays are more 
numerous than in those produced by the lime light. The problem then to be 
solved is — ^whether the chemical rays be produced direcUy by the oscillations 
of the electrical aether in the platinum wire^ or indirectly by the heat pro- 
duced. 

This question might be resolved by observing the effect produced by voltaic 
piles of different intensities, the Jieat remaining constant; and if so, it would 
afford a strong argument in &vor, not only of an oscillatory movement in the 
electrical aether in combination with the particles of bodies, but also of the 
existence of such an aether through space. 

ON THE ORIGIN OF THE AURORA BOREALIS. 

An important paper on the Aurora Borealis has recently been published 
by the ^ithsonian Institution, entitled, " The Recent Secular Period of the 
Aurora Borealis," by Professor Ohnstead, of Yale College. The following 
extract from this paper will sufficiently explain its nature : — 

" It has appeared to me incumbent on some one devoted to the studies of 
nature, who has witnessed this exhibition of the Aurora Borealis, probably 
tanong the most romarkable that have ever occurred since the creation of the 
world, to write its history, to give an accurate history of its varieties, to pre- 
sent at' one view a dassiffcation of the principal facts, in order, if possible, to 
ascertain the laws of the phenomenon ; and finally to determine the orii^ 
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or primary cause to which it may be referred. I am the more enoonraged to 
imdertake this labor, from haviiig enjoyed peculiarly favorable opportimitiBB 
for observing these exhibitions m>m their commencement, and from having 
amassed from the accounts published in the periodicals of the day, and froni 
an extensive correspondence, a gpreater amount of &cts, than, so far aa X 
know, any other person has taken the trouble to accumulate. 

^ I know of no other method of successfully investigating a subject of this 
kind, than first, to examine all the &cts of the case; secondly, to bring to- 
gether into one view, in separate groups, such as are similar, forming a full 
and accurate classification ; thirdly, to inquire what general focts these truths 
reveal, since these deductions form the proximate laws of the phenomenon; 
and, finally, to make the laws the groundwork of a general iheoryj which 
shall assign the true cause of all." 

The " Secular Period" embraces the exhibitions of the Aurora Borealis 
during the years 1827, '85, '86, '87, '48, '61, '63, and '68. Professor Ohnstead 
classifies the Auroras by six different names; Aurora Twilight, the Arches^ 
the Streamers, the Corona, the Waves, and the Auroral CloudB. 

IMPBOYSD ELECTBICAL AND GALVANIC APPARATUS. 

BretorHs GaUvanic Battery. — A battery arranged by M. Breton, of Paris, for 
medicinal purposes, is maintained in a constant moisture with chloride ci 
calcium. For one of the poles there as a mixture of copper filings with 
sawdust, the latter designed to separate the metallic particles, — ^the filings ai>e 
mixed with absolution of chloride of calcium. The other pole is a similar 
mixture, in which the copper is replaced by zinc filings. These two prepara- 
tions placed in a vase, and separated by a porous cell, make a battery, which 
has always the same intensity of action, on account of its constant humidity, 
and the indefinite number of its elements. 

Improved Electro-Medical Apparatus. — Mr. "W. P. Piggott, of London, has 
patented some improvements in galvanic, electric, and electro-magnetic 
apparatus, and in the mode of their application as a curative and remedial 
agent. The inventor constructs a brush consisting of a mixture of bristles 
and metallic wires or plates, or coats a portion of the bristles formiiig the 
brush with metal by electric deposition, and these metallic wires, plates, or 
electrotyped or metallized bristles, communicate with and receive their elec- 
tricity, galvanism, or electro-magnetism, fix)m a battery or electrical apparatus, 
fixed in the back, or some other convenient part of the fi-ame of the brush, or 
otherwise, as may be required, thus causing what is commoidy known as 
positive or negative currents of electricity to pass fix>m the ends of the wires, 
plates, or metallized bristles, when moved in contact with the hair or skin. 
Secondly, in the construction of a bath for the administration of galva- 
nism, electricity, or electro-magnetism, one part of which bath will communicate 
positive, and the other negative electricity, and this is effected by forming the 
bath of a combination of elastic or flexible waterproof material and metal, in 
such a way that when a part of the waterproofing material is caused to env^ 
lope any required part of the body, two<distinct currents of electricity, galvfr- 
uism, or electro-magnetism, are created in the same bath. 
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iMkumenX fcT determining ^ Vaiue of ItUermitteni, or AUematrng, Elecbric 
CwrentSy for Telegraphic Fwrposes, — At the Biitisli Association Meeting 
fi>r 1856, Mr. E. O. Whitehoose demonlilated that the effect of a weak 
electrio current, say after it had traversed 100 miles of wire on an ordinary 
magnetic needle, was altogether inappreciable ; and even the effect of strong 
currents at short intermitted periods, caused the needle so to vibrate as to 
render the observing of the arcs quite impossible ; but by transmitting a very 
feeble cuirent in such a way as to ezdte a powerful coil, and produce an 
electro-magnet by soft pieces of iron in the axes of the coils, he showed that, 
by a strongly framed and accurately constructed steelyard, he was able actu- 
ally to weigh the feeblest currents, and to compare them with even the most 
powerful current transmitted through short distances. The Exhibition of the 
apparatus, which worked admirably, and, as it were, weighed the force of 
each current as transmitted during the ordinary rapid working of the tele- 
graph, seemed to afford much satis&ction to the section. 

SvbsUMeforfke (hpperWire in the OonstnictionofBeUces, — ^The cost of heli- 
ces of fine wire, and the limit of thickness to which the fine wire can be covered 
with silk for insulation, are two impediments which M. Bonelli has sought to 
set aside by very simple means. He takes a band of paper of the height of 
the helix of an electro-magnet, or of the corresponding part of the galvano- 
meter ; this band carries parallel to its edge, metallic/lines a a\ h &', etc., pass- 
ing from one extremity to the other; these lines, placed in the circuit, will 
give passage to the current, while they are also insulated frt)m one another by 
the paper that separates them ; so that the current wiU pass uninterruptedly 
provided the lines of metal are imbroken. The number of these lines whidi 
may be put on a band of paper is almost indefinite. Leaving their extremities 
free, the current may be made to pass, either along the lines united, or in all 
of them at the same time and in the same direction. 

Gkbotype Iklegraph. — The London Artissan has recently published an 
illustrated description of a new and peculiar telegraph bearing the above name^ 
Invented by David McGallum, of Stonehouse, England. The leading cha- 
racteristic of this invention consists in releasiag small glass balls of three 
different colors — ^white, black, and blue— in such a manner as to fall over a 
series of inclined planes, and drop into their proper places, where, by their 
color and the way that they are made to arrange themselves, they form a 
message. These balls are thrown out one by one at the wiU of the operatori 
and as multiplied and intermixed they form the alphabet, like Professor 
Morse's dots, spaces, and dashes. 

THB LAW OP THE SQUABES — ^IS IT APPLICABLE OB NOT TO 
THE TBANSMISSION OF SIGNALS IN SUBMABINE GIBCITITS ? 

The following is an abstract of a paper read before the British Association, 
by Mr. E. 0. Whitehouse, the well known electrician and physicist Mr. 
W., in commencing, stated that it was for the purpose of determining the 
ibrce of either intermitting or alternating currents, whose duration was not 
suiBcient to admit of the needle assuming a position of rest, that he proposed 
the use of the magneto-electrometer — ^an instrument rendering available the 
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force of magnetdo attraction instead of the deflection of the needle— as a 
means of measaring the amount of current circulating. This force was, he 
said, until we approach the poimkf magnetic saturation of the iron, strictly 
proportioned to the energy of the current under examination. The number 
of grains thus lifted on the arm of the lever the author proposes to call the 
practical " value" of the current for telegraphic purposes. The most striking 
features of this instrument are— 1st. The fitcility of determining the value of 
currents which do not admit of being tried by the ^vanometer. 2nd. The 
very great range which this instrument has (viz. from unity up to half 
a millionX as well as the definiteness and accuracy of the results, even the 
extremes of the register being strictly comparable with each other. 
Srd. Unlike the degrees upon the galvanometer, these grains of force are 
units of real "value" and of practical utility, as was shown by a telegraphic 
instrument in circuit being worked perfectly by a current of four grains. 
Beferring to the proceedings of the association last year, the author showed 
that a wire six times the length of the Yama and Balaklava wire. If of the 
same lateral dimensions, would give thirty-six times the retardation, and 
thirty-six times the slowness of action. If the distinctness of utterance and 
rapidity of action practicable with the Yama and Balaklava wire are only 
such as not to be inconvenient, it would be necessary to have a wire of six 
times the diameter, or better, thirty-six wires of the same dimensions, or a 
larger number of small wires twisted together, under a gutta-percha covering, 
to give tolerably convenient action by a submarine cable of six times the 
length. Although the subject of submarine telegraphy had many points of 
the highest importance requiring investigation, and to the confflderation of 
which he had been devoting" himself recently, Mr. Whitehouse proposed to 
confine his remarks on this occasion to the one point radicated in the title, 
inasmuch as the decision of that one, either favorably or otherwise, would 
have, on the one hand, the effect of putting a very narrow limit to our pro- 
gress in telegraphy, or, on the other, of leaving it the most ample scope. He 
drew a distinction between the mere transmission of a current across the 
Atlantic (the possibility of which he supposed everybody must admit) and the 
effectual working of a telegraph at a speed suf&dent for " commercial success." 
The author then gave a description of the apparatus employed in his 
researches, of the manner in which the experiments were conducted, and, 
lastly, of the results obtained.' The wires upon which the experiments were 
made were copper, of No. 16 gauge, very perfectiy insulated with gutta- 
percha — spun into two cables, containing three wires of equal length (eighty- 
three miles), covered with iron wires and coiled in a large tank in full contact 
with moist earth, but not submerged. The two cables were subsequently 
jouied together, making a length of 166 miles of cable, containing three 
wires. In addition to this, in some of the latest experiments he had also the 
advantage of another length of cable, giving, with the above, an aggregate of 
1,020 miles. The instruments, one of which was exhibited, seemed to be of 
great delicacy, capable of the utmost nicety of adjustment and particularly 
free from sources of error. The records were all made automatically, by 
electro-chemical decomposition, on chemically-prepared paper. The observa* 
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tlons of different distances recorded themselves upon the some slip of paper, 
— thus, 0*83 and ^9 miles were imprinted upon one paper, 0*83, 498 miles 
upon another slip, 0*249, 498 upon anoth^ and 0*635, 1,020 upon another. 
Thus, by the juxtaposition of the several simultaneous records on each sGp, 
«8 well as by the comparison of one slip with another, the author has been 
enabled to show most convincingly that the law of the squares is not the law 
which governs the transmission of signals in submarine circuits. Mr. White- 
hotise showed next, by reference to published experiments of Faraday's and 
Wheatstone's (FhiiosophdccU Magazinej July, 1865), that the effect of the iron 
covering with which the cable was surrounded was, electrically speaking, 
identical with that which would have resulted from submerging the wire, and 
t^t the results of the experiments could not on that point be deemed other- 
wise than reliabla The author then addressed himself to the objections 
raised against conclusions drawn from experiments in "Multiple" cables, 
i'araday had experimented, he said, upon wires laid in dose juxtaposition, 
«nd with reliable results; but'an appeal was made to direct experiment, and 
the amount of induction from wire to wire was weighed, and proved to be as 
one to ten thousand, and it was found impossible to vary the amount of 
retardation by any variation in the arrangement of the wires. Testimony, 
aJso^ on this point was not wanting. The Director of the Black Sea Tele- 
gl».ph, OoL Blddulph, wa^ in England, and present at many of the experi* 
ments. He confirmed our author's view, adding, " that there was quite as 
much Induction and embarrassment of instruments in this cable as he had 
met with in the Black Sea hne." The author considers it, therefore, proved 
"that experiments upon such a cable, &irly and cautiously conducted, may 
be regarded as real practical, tests, and the results obtained as a &ir sample 
of what will ultimately be found to hold good practically in lines laid out in 
extenso. At the head of each column in the annexed table is stated the 
number of observations upon which the result given was computed,^vei7 
observation bdng rejected on which there could fall a suspicion of careless- 
ness, inaccuracy, or uncertainty as to the precise conditions ; and, on the 
other hand, every one which was retained being carefuUy measured to the 
hundredth part of a second. This table is subject to correction, for variation 
ui the state of the battery employed, just as the barometrical observations 
are subject to correction for temperature. 

^9noz^(/i?etorc2a^umo&5en;6£{a^ vari(>2^i>istonce9. VoUaic Current Time 

stated in Farts of a Second. 



Mean of 

660 

ohfMmtiQiuk 


Mean of 

110 

obaervationB. 


Mean of 

1840 

obeervationB. 


Mean of 

1960 

ohservBtlons. 


Mean of 

120 simultaneonB 

observation's. 


88mlIoa 

•08 


166 miles 
•14 


249milea 
•86 


498 miles 
•79 


685 miles 
•74 


1030 miles 
143 



— ^Now it needs no long examination of this table to find that we have the 
retardation following an increasing ratio, — ^that increase being very little be* 

7 
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yond the tsimple arithmetioal ratio. I am quite prepared to admit the 
bility of an amomit of error haying crept into these figm^s, in spite of my 
precautions; indeed, I have on that account been anxious to multiply ofoaor- 
vations la order to obtain most trustworthy results. But I cannot admit the 
possibility of error haying accumulated to such an extent as to entirely over- 
lay and conceal the operation of the law of the squares, if in reality tiist laar 
had any bearing on the results. Taking 83 miles as our unit of distance, we 
have a series of 1, d, 8, 6, and 12. Taking 166 miles as our unit, we have 
then a series of 1, 3, and 6. Taking 249 miles, we have still a series of 1, 3, 
and 4, in very long distances. Yet even under these circumstances, and 
with these facilities, I cannot find a trace of the operation of that law." 
The author then examined the evidence of the law of the squares, as shown 
by the value of a current taken in submarine or subterranean wires at 
different distances fW>m the generator thereof which he showed were stron^y 
corroborative of the previous results. He next examined the question of tbe 
size of the conducting wire ; and he had the o|>portumty of testing the appli- 
cation t)f the law, as enunciated by Prof Thomson last year. The results, &r 
fix)m confirming the law, are strikingly opposed to it. The iaot of trebling 
the size of the conductor augmented the amount of retardation to nearly 
double that observed in the single wire. The author, however, looked for 
the experimentym crucis in the limit to the rapidity and distinctness of 
utterance attainable in the relative distances of 600 and 1,020 miles. 350 
and 270 were the actual number of distinct signals recorded in equal times 
tlirough these two lengths respectively. These figures have no relation to 
the squares of the distance. "Now, if the law of the squares be held to be 
good in its application to submarine circuits, and if the deductions as to the 
necessary size of the wire, based upon that law, can be proved to be valid 
also, we are driven to the inevitable conclusion that submarine cables of 
certain length, to be successful, must be constructed in accordance with these 
principles. And what does this involve ? In the case of the Transatlantic 
line, whose estimated length will be no less than 2,500 miles, it would 
necessitate the use, for a single conductor only, of a cable so large and 
ponderous, as that probably no ship except Mr. Scott BusseU's leviathan 
could carry it, — so unwieldy in the manufecture, that its perfect insulation 
would be a matter almost of practical impossibility, — and so expensive, from 
the amount of materials employed, and the very laborious and critical nature 
6f the processes required in making and laying it out, that the thing would 
be abandoned as being practically and commercially impossible. I^ on the 
other hand, the law of the squares be proved to be inapplicable to the trans- 
mission of signals by submarine wires, whether with reference to the amount 
of retardation observable in them, the rapidity of utterance to be obtained, or 
the size of conductor required for the purpose, then we may shortly expect to 
see a cable not much exceeding one ton per mile, containing threfe, four, or 
five conductors, stretched from shore to shore, and uniting us to our Transat- 
lantic brethren, at an expense of less than one-fourth that of the large one 
above mentioned, able to carry four or five times the number of messages, 
and therefore yielding about twenty times as much return in proportieit to 
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tlie outli^. And what, I maybe aaked, is the general oonduson to be drawn 
as the resolt of this investigation of the law of the squares applied to sub- 
xnarine drcoits ? In all honesty, I am bound to answer, that I believe nature 
knows no such application of that law; and I can only regard it as a fiction 
of the schools, a forced and violent adaptation of a principle in physics, good 
ind true under other circumstances, but misapplied here." 

DB. SCOBESBY'S OBSEBVATIONS ON THE VABIATION OP THE 

COMPASS. 

Br. Scoresby, of England, has, it is well known, devoted much time and 
attention during the last few years to an examination of the phenomena of 
magnetism in relation to the compass, and published several able communi- 
cations on the same subject. During the latter part of the year 1855, with a 
view of aiding research, the British and Australian Steam Company tendered 
to Dr. S. a firee passage in an iron steamer, the Boyal Charter, to Australia^ 
and extraordinary facilities for conducting experimentation and research. 
The proposition so made was accepted, and the voyage having been success* 
fully completed. Dr. Scoresby has recently published a report of the results of 
his magnetical researches during the voyage of the Royal Charter to Australia 
and round the world. The Boyal Charter, it should be noted, is an iron ship, 
of the clipper class, with auxiliary steam power, belonging to the Liverpool 
and Australian Navigation Company. She is 824 feet in length on deck, and 
43 in breadth, and 2,787 tons measurement The compasses of the Boyal 
Charter, observations on which were an important object of Dr. Scoresby's 
inquiries, were four in number; the steering compass, adjusted by magnets on 
Mr. Airy's principles, 68 feet from the stem; another adjusted compass (called 
the "companion compass") 89 feet; a standard compass on the deck house, 
unadjusted, 181 feet from the stem ; and a compass aloft, 42 feet above the 
poop deck. 

The leading objects contemplated by Dr. Scoresby in his recent undertaking 
were, to verify or test his theoretic views and results of inductive researches 
on the phenomena of magnetism with relation to the compass, especially as to 
the "retentive quality" so highly developed in iron ships in the process of con- 
struction, with the changes in such magnetism — ^views which he had first 
placed before the public at the meeting of the British Association at Oxford in 
1847, and since then in his " Magnetical Investigations" published in 1852^ 
and in various other forms ; and to test also his plan of a compass aloft, first 
proposed in his account of discoveries on the eastern coast of Greenland in 
1822, for the avoidance of the ship's attraction, and for obtaining correct com- 
pass guidance, so essential to safety in navigation. Pour plans or processes 
were adopted by Dr. Scoresby for the determination of the facts, as to the 
nature and changes of the ship's magnetic condition, viz. comparisons, almost 
daily, of the four compasses described; experiments on the ship's external 
magnetism, as indicated by her deviatmg action on a compass placed first near 
the upper edge of the top plating, and then gradually let down towards the 
water's edge, such experiments being made in different parts of the ship's 
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length on the poop and forecastle; the determination, from time to time^ of 
the polarity of iron ban, standards, ftc., haying an upright positioa; and, 
finally, the ascertaining of the position taken bj a Fox's dipping needle in. 
different stations about the deck, and comparing the results with the known 
terrestrial dip. 

By these several appliances, the whole of the objects contemplated in the 
voyage were satisfactorily and completely attained ; and to Dr. Scoresby it 
was necessarily most gratifying to find that not one of the conclusions he had 
been led to by inductive research vr^ in any measure contravened ; but^ on 
the contrary, all the leading propositions he had for years been urgix^ on the 
attention of navigators and men of sdenoe were distinctly verified. Thus^ 
just as he had predicted, the ship retained her original magnetic condition, 
tad the adjusted compasses preserved very nearly their original state, so long 
as the ship was on courses not very remote fix>m the direction of the ship's 
head when building; but when she came into a south-westerly direction, the 
reverse of that on the stocks, under a heavy sea^ just as had been predicted, 
the compasses changed, and there was an error, temporarily, in the steering 
compass, of a point or more. On reaching a position of considerable southern 
dip^ the adjusted compasses went wrong— one of them to the extent of a point 
and three quarters — a moderate change only in comparison with many 8hip% 
due, uo doubt, to the favorable pocdtion of the Boyal Charter's compasses in 
being removed so &r from the stem, and entirely above the iron plating-of 
the sides. On swinging the ship at Melbourne, the standard compass was 
found to have lost nearly one half of its original errors, and the two adjusted 
compasses to have attained considerable deviations; whilst the compass aloft 
was, to aU practical ends, qmte correct. But the most striking change 
exactly consistent with theoretic deductions was the complete inversion of 
the ship's magnetic polarity — ^the whole of the top sides having changed from 
southern to northern, externally; and every standard, stanchion, davit, or 
other mass of iron about the deck, including also four iron capstans, had 
attained at the upper parts northern polarity, which, northward ofihe equator, 
had been tested as having their southern poles upward. Approaching the 
magnetic equator, on the homeward passage, the two ends of the ship^ as had 
also been predicted, attained polarities corresponding with the action of ter^ 
restrial induction, the stem aloft, as weU as below, changing to southern 
polarity, and the head becoming more intensely magnetic with the contrary 
polarity. The gradual travelling of the southern polarity, from the stem 
forward, as the ship advanced northward towards the line, was a &ct whick 
Dr. Scoresby watched with great attention and interest, until, after reaching 
some distance within the northern tropic, the whole of the ship's sides had 
changed again their polarity, so that from stem to stem, as when the ship first 
set out, the upper plating had all acquired the southern polarity. Finally, 
as to these corroborating facts of previous deductions, it was mentioned 
thatr'though the upper polarity of the ship had changed, yet some general 
influence, derived from the previous hiversion of polarity, or, more particularly, 
ftom the earth's inductive power, while the ship's head was continually directe4 
northward firom the passing of Gape Horn, had been received or retained. 
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HeiKite, on swinging the ship at Liverpool, immediately on her retom to 
port, the adjusted compasses were found not merely to have retained thei^ 
fionthem errors, but that the maximum of the steering compafts had increased 
up to about two points; whilst oorrespondently, in a theoretic view, the 
irtandard compass had become still more correct than when at Melbourne, its 
errors on a large number of points being now trifling and unimportant. 

The most important &ct remains to be noticed — ^viz. that such was the 
genend accuracy of the compass aloft in this case of the Royal Charter, and 
such the instruction derived from the repeated swinging of the ship, that the 
course actually made good on every occasion during the voyage was accu^ 
rately known — ^that is, &r withm the limits of the defects of steering, and that 
numerous determinations by azimuths and amplitudes of the variation of the 
compass in the Pacific and North and South Atlantic, were obtained with 
perhaps as much accuracy as had ever been had even in ships built of 
timber. 

OO&SBCnON OF COMPASSES. 

A late Glasgow invention seems to promise something of importance in ena- 
bling the compass to work with certainty on iron vessels, although it is difficult 
to understand the principle. It consists solely in covering the ordinary box 
with cork or the pith of elder wood, with several coats of resinous varnish or 
sealing wax. The bowl in which the compass is suspended is also lined with 
the same, and the result is not a complete annihilation, but a very great dimi- 
nution of the effect of all local attractions. 

ON THE HEAT PEODUCED BY THE INFLUENCE OF THE MAGNET 
ON BOILERS IN MOTION, BY M. FOUCAXJLT. 

In 1834^ M. Arago observed the remarkable fact of the attraction of the 
magnetic needle by conducting bodies in motion. The phencoaenon appeared 
singular ; it remained imacoounted for until Faraday announced the important 
discovery of induced currents. From that time it was proved that, in Arago's 
experiment, motion gave rise to currents, which, reacting on the ms^et, 
tended to associate with it the mobile body and to attract it in the same 
diredion. It may be said, generally, that the magnet and the conducting 
body tend, by mutual influence, towards relative repose. 

If, notwithstandmg this influence, it be desired that the motion should con- 
tinue, a certain amouht of labor must be bestowed upon it, the movable part 
fieraas to be restrained, and this work necessarily produoes a dynamic efSsct) 
which I have thought, according to the new doctrines, must be attributed to 
heat. 

We arrive at the same conclusion by observii^ the induced dorrents whidir 
Ibnow in the interior of the body in motion ; but this mode of considering 
things could give only, with great trouble, an idea of the quantity of heat 
{iffoduoed, whilst by considering this diaracter as due to a transformation of 
work^it appeared to me certain that we should easily produce, in a decisive 
eizperiment^ a considetable elevation of temperature. 
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Having at hand eyerything neoeasaxyfor a prompt veriflcatioii, I pibceeded 
as follows : — 

Between the poles of a powerM electro-magnet I partially engaged the 
solid of revolution belonging to the rotatory apparatus which I have called a 
gyroscope^ and which I had previously used in experiments of quite another 
nature. This solid was a torse of bronze, connected by means of a toothed 
pinion to a moving wheelwork, and whiol)^ turned by means of a handle, 
may attain the speed of 150 to 200 turns per second. To render the action 
of the magnet more efficacious, two pieces of soft iron superadded to the 
bobbins prolong the metallic poles and concentrate them in the vicinity of the 
turning body. 

When the apparatus is at fuU speed the current of she Bunsen elements 
directed into the electro-magnet, arrests the motion in a few seconds, as if an 
invisible bridle had been applied to the motive power ; this is Arago's expe- 
riment developed by Faraday. But if we then strain at the handle, in order 
to restore to the apparatus the motion which it had lost, the resistance expe- 
rienced, compels us to exert a certain degree of force, the equivalent of which 
reappears and is effectively accumulated in heat in the interior of the turning 
body. 

By means of a thermometer buried in the mass we follow, step by step, the 
progress in elevation of temperature. 

Having taken, for example, the apparatus at the surrounding temperature 
of 16** C. (60* 8' F.), I saw the thermometer rise gradually to 20** 0. (68** F.), 
26° C. (77° F.), 30° 0. (86° F.), and 34° C. (93° 2' F.); but the phenomenon 
was so much developed as not to require the employment of thermometrical 
instruments ; the heat produced had become sensible to the hand. 

A few days aiterwards the battery being reduced to two elements, a flat 
disc formed of red copper was raised in two minutes^ action to the temperature 
of 60° 0. (140° F.). 

If this experiment appears interesting it wiU be easy to arrange an 
apparatus for fully developing the phenomenon which I have noticed. Un- 
doubtedly, by a suitably constructed machine composed only of permanent 
magnets, we may produce elevated temperatures and exhibit to the public 
assembled in lecture theatres a curious example of the conversion of labor 
into heat 

TEBBESTBIAIi MAGNETISM. 

As early as 1825, OoL Sabine had inferred, that an influence was exerted 
by the sun and moon on terrestrial magnetism. In a set of observations 
taken at the winter station of one of the polar expeditions, where the dedin^* 
tion was about 90°, and discussed by him, it was remarked that when the 
sun and mooif were on the meridian at the same time, the diurnal variation 
reached 5°, but when they were at right angles to each other, this quantity fell 
as low as 20°. The sagacity Col Sabine exhibited in his inference from this 
isolated set of observations has been sustained by the laborious and patient 
observations and investigations of fifteen years. Some quantities so minute ore 
developed in the researches, that a less time would hardly have served to 
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separate them from the larger quantities in which they are involved. The 
results set forth by CoL Sabine to the British Association are as follows : — 

1. The diurnal variation following in aU places the order of solar time, and 
being at its maximum about two hours after noon, changes its sign at the time 
of the two equinoxes. Thus, while the maximum diurnal deflection from the 
magnetic meridian is eastward in all places up to the 21st of March, a change 
in the amount of deviation begins on the 23d, and is completed in about ten 
days, after which the maximum daily variation is to the westward, and at a 
mean equal to the eastern variation of the preceding six months. 

2. There is an annual variation in the intensity of terrestrial ma^etism, 
of small amount indeed, but aflfecting both the northern and southern hemi- 
sphere in the same manner, the intensity being greatest when the sun is in 
perigee and least when it is in apogee. 

3. It is well known that all the instruments used in magnetic observation 
are from time to time affected by disturbances, or storms as they are often 
called ; these storms have been found to be subject to a periodic fluctuation, 
and this period has been discovered to correspond with that assigned by 
Schabe to the spots on the solar disc. 

4. It has been clearly shown that there is a variation in magnetic declina- 
tion, dependent on the change of the moon's position in relation to the 
meridian of the place of observation, and having therefore for its period, the 
lunar day. This, although first inferred by Sabine from a single set of observa- 
tions, has been since fully proved by Kriel. Finally, the hypothesis which 
ascribes the variations in the phenomena of terrestrial magnetism to local 
variations of temperature is completely refuted. 

May we not hope that the relations of the magnetism of the earth yrith the 
heavenly bodies, which exert the greatest influence in other respects upon 
our planet, having been thus conclusively shown, a basis is now provided 
upon which to erect a science, that wiU be as simple in its laws and as 
fertile in its results as the theory of universal gravitation ? Up to the present 
time terrestrial magnetism as a science has had no other foundation than 
vague or unsupported hypotheses, or empiric propositions, which, although 
true, have been founded on no general law. Henceforth it would appear to 
be as closely within the reach of mathematical methods as the tides. — Proc, 
British Association. 

ON THE CONSTRUCrnON AND OPERATION OF THE SUBMARINE 

ATLANTIC TELEGRAPH. 

A recent writer in the London JSwes, reviewing the proposed construction 
of the Submarine Atlantic Telegraph, sketches out the details and prospects 
of the enterprise as follows: — 

" The cable, to allow for the inequalities of the ground and other exigencies 
of the case, will be 8,000 miles long. ' The wires will be isolated in gutta* 
percha coatings ; and all the improvements which science can afford will be 
applied to give durability, strength, and efficacy to the cable. To lay so 
enormous an amount of coil, two ships will proceed to the mid-ocean, each 
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eanyin^ half the line. They will then separate, and contmue to lay out the 
cable until they shall have reached their respective destinations. The wires 
will enable them during the entire process to telegraph each to the other at 
irUi, so that their combined movements will be, as it were, at the direction of one 
mind. Hitherto, almost all the cables which have been lost have been sacrificed 
from being placed in sailing vessels towed by steamboats. These have become 
unmanageable in bad weather, and, to save themselves, have been obliged to 
throw the coil overboard. This coidd not occur, if the countries most interested, 
England and the United States, were to contribute first-rate steam men-of-war. 
At all ^ents, it is well to think, that in this instance, as there will be two ves- 
sels, the line can scarcely be lost, for, even if one were obliged to sacrifice her 
freight, the other could wind it up from the deep. The number of wires to be 
used is not determined upon, and here again modem science has achieved a 
great triumph. Of course, in a line of such length the amount of copper used 
In the wire becomes an object of the gravest consideration in determining its 
expense. Now, in telegraphs above ground, it has been found that the faci- 
lity of transmitting a current has increased with the enlarged size of the wire. 
The electricity has, as it were, a broader path to move on. Thus an imperfect 
conductor can compensate for its defective state of conduction, by increase of 
volume. Take, for instance, the two metals, copper and iron. Iron offers 
seven times the resistance of copper to the passage of an electric current, but 
by proportionally increasing the sizp of the iron wire, electricity will be as 
readily transmitted through it as through the better conducting metal ; and 
consequently iron wires, one-sixth of an inch in diameter, are used in the tele- 
graphs of this country. It was dreaded, from such a course of reasoning, that 
so enormous a line should not only be of the best conducting material, but 
that it should also be of great thickness, which would vastly enhance the 
expense, but Dr. "WTiitehouse has, in a series of over 4,000 experiments, 
demonstrated that not the same, but rather an opposite condition operates in 
submarine lines. It is to be remarked that the wires here are thoroughly isolat- 
ed, so that the charge sent into one resembles the charging of a Leyden jar, 
and, consequently, the smaller, within certain limits, the wire which is to be 
charged, the more effective the operation of the electricity will be. This is a 
result of the most important character, for otherwise the company would have 
been put to enormous cost in employing larger wires, which would, in faci^ 
have been only operative to retard the telegraphic action." 

" So far, indeed, as regards the wire connection between the two countriea, 
there seems no doubt that it can be made; but that mechanical difficulty over- 
come, there will remain the question whether telegraphic signals can be trans- 
mitted through a submerged wire, of that length, however carefully it may be in- 
sulated. On this point electricians and mathematicians are at variance. It is not 
a simple question whether an electric current can be transmitted, but whether 
the wire can be discharged, after transmission, quickly enough for the repetitiou 
of telegraphic signals. 

" This difficulty first presented itself in the telegraph from Harwich to the 
Hague. It was found that the water surrounding the wires prevented them 
transmitting distinctive sngnals, the action of each one being prolonged so as to 
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interfere and blend with the signal preceding. The difficol^ vnB qoHe 
unexpected. Faraday brought his wonderM power of investigation to bear on 
the subject, and ascertained that the conducting property of sea water on the 
outside of the gutta-percha has the effect of converting the coated wire into an 
elongated Leyden jar. and causes it to retain a portion of the charge, in the same 
manner as an ordinary Leyden jar retains a part of the electricity after it has 
been discharged. This difficulty, which seemed to present an effectual bar to 
the use of Professor Morse's instruments — ^in which the electric current tra- 
verses continuously in the same direction — was overcome by reversing the 
direction of the current after each signal, by which process the wire wa^ pre- 
pared to transmit another. That plan has answered from London to the 
Hague, but doubt is entertained whether the remedy will apply across the 
Atlantic. Experiments, so far as they can be made, show that the obstacle 
may be overcome ; but theoretical philosophers are not wanting, who, armed 
with arrays of figures, contend that the thing is impossible." 

During the past summer, the U. S. steamer Arctic, was sent out to run aline 
of soundings from Newfoundland to the nearest point on the Irish coast, with 
a view of affording information relative to the laying of the proposed tele- 
graph. The result of the expedition has been stated by one of the paity as 
follows : — 

"Not a single rock had been met with, not a particle of gravel or sand had 
been brought up, but it appears as If nature had provided a bed 'soft as a 
snow bank,' to use Maury's own words, for the express purpose of receiving a 
telegraph cable. 

"Lieut. Berryman says that he is satisfied that the lead, with the sounding 
apparatus, has frequently buried itself ten or fifteen feet deep in this sofb 
material, and he doubts not that the cable will likewise sink and imbed itself. 
in a similar manner. The greatest depth attained has been two thousand and> 
seventy fathoms (about two and a third mUes) ; but perhaps the most remarkable^ 
and at the same time the most satisfactory result, is the perfect confirmaticm 
which these soundings give of the opinion expressed by Lieut. Maury as to the 
existence of a great flat or level at the bottom of the ocean, unparalleled by 
anything on the surface of the earth, and which he proposes to name the 
* Telegraph Plateau.' For more than thirteen hundred miles the body of the 
Atlantic, in the direct line of our track, is found by these soundings to present 
an almost unbroken level plain. Nature has thus placed no obstacle in the 
way of this great undertaking, which may not, by cautious perseverance, be 
overcome ; nay, rather (if we except the enormous length of the cable which 
wiU be required) it would seem that the line to be followed by the Atlantic 
cable presents absolutely fewer engineering dif&culties than the shorter, 
route (though more complex, from the nature of the bottom) on which the 
Mediterranean cable must be laid." 

During the last few weeks of the year, the enterprise of constructing the 

Transatlantic telegraph has been pushed forward with vigor. The whole 

amount necessary for the construction of the work has been subscribed in 

. England and the United States, and contracts for the manufacture of the cable. 

have been made. By the terms of the contracts, the cable is to be completed 

7* 
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«iid depoftit^ on board a yeasd hj the 81st Utsy next, !n order l^utt it ma^ bo 
laid down during the micceeding months of June and Jxjily. The Kngh'sh. 
Government has acted with the utmost liberality. It has directed a vessel to be 
aent out at its own expe^nse, to make further and thorough soundiags, and to 
examine th^^asts of Ireland and Newfoundland, with a view to select the 
beet places for landing the cable. It has also agreed to guarantee an interest 
of four per cent per annum on the entire amount of capital required to manu- 
facture and lay down the cable. 

It is proposed to construct the cable of seven copper wires, covered with three 
separate layers of gutta-percha^ over which is to be bound hemp saturated 
with tar and other matei^als, the whole being inclosed in 126 iron wires. 

ON THE EXTEENAL TEMPEEATURB OF THE EABTH AND OTHER 

PLANETS OF THE SOLAR SYSTEM. 

We obtain the following paper by Mr. Hopkins, on the above subject, from 
the Proceedings of the Cambridge (England) Philosophical Society: — 

We have not sufficient data to determine the superficial temperature of 
any planet except our own. We know, however, that it must mainly 
depend on the temperature of the planetary space, and on the heat whidi 
the nearer planets at least receive directly from the sun, but modified, and 
possibly in a &r greater degree than has been generally supposed, by the 
particular circumstances by which each planet may be characterized. No 
astronomer, judging from the appearances which Mars and Jupiter present to 
us, would entertain any serious doubt as to the existence of atmospheres 
surrounding those planets, and the probability would seem to be almost 
equally strong of Saturn being likewise enveloped in a similar manner. The 
obliquity of the axis of rotation is known with considerable accuracy in the 
oase of Mars and Jupiter, and also in that of Saturn, if it c(Hncide with the 
axis of rotation of his ring. Venus presents great difficulties to the observer, 
but it appears now pretty satisfactorily determined that the period of rotation 
about her own axis is nearly the same as that of the earth, and that the 
obliquity of her axis is large, amoimting to as much as about 75^. This 
must produce an extraordinary difference between the changes of annual 
temperature in that planet and those which we experience. The,author has 
endeavored, in this paper, to estimate numerically the effect of this anomalous 
obliquity. Practical astronomers have entertained the opinion that Yenus 
likewise has an atmosphere. Of Mercury we know too little by direct obser- 
vation to form any opinion on those points founded on observed &cts, and 
the same remark -will apply to the remoter planets beyond Saturn; but most 
astronomers probably feel much the same conviction that Mercury, UranuSi 
and Neptune, have atmospheres of greater or less extent, as that they revolve 
round their own axes with greater or less angular velocity. The earth's 
atmosphere is known to be. almost completely diathermanous for heat radiate 
ing directly fix)m the sun ; and it is assumed to be equally so for the heat 
which proceeds directly from' the fixed stars, and to which the general tem- 
perature of space is due. 
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* ^^Fhis radiftting heat, therefore, has litde or no effect in heating the atmo* 
sphere during its transmission to the earth's surface ; but after falling upon, 
and heating terrestrial objects, it loses the power of radiating completely 
through the atmosphere, and is transmitted bade into space through the 
atmosphere by conduction, conversion, and partial radiation to Ihnited dis- 
tances. But for any of these modes of transmission} it is essential that the 
temperature of the atmosphere should be greater in its lower than in its upper 
portions, and in a degree greater as the quantity of heat to be transmitted is 
greater. The temperature (r,) of the upper portion must be determined by 
the condition, that in a given time a quantity of heat must radiate from it 
into surrounding space equal to that which falls upon it from external sources 
in the same time, and is transmitted back after reaching the surface of the 
earth or objects near to it. Consequently r, must be independent of the 
height of the earth's atmosphere. At lower points the temperature will 
increase till we reach the surface of the Earth ; and if we denote the tempera- 
ture there by ri , it is manifest that n will be greater, the greater the 
height of the earth's atmosphere. 

It must here be particularly observed, that t, is the proper temperature of 
the component particles of the atmosphere, and is probably widely different 
from the temperature which would be indicated by a thermometer placed at 
the upper extremity of the atmosphere, since the indtrument would not only 
be affected by the exchange of heat between its bulb and the atmospheric 
particles, but also by the heat radiating upon its bulb from eveiy source of 
heat in surrounding space ; whUe the atmosphere, on account of its diathov 
mancy, would remain unaffected by this radiating heat. 

Conceive now a thermometer to be placed at a point sufficiently above the 
earth's atmosphere. If the bulb were sheltered from the direct influence of 
the solar rays, the thermometer would indicate the temperature of that point 
of space, independent of the effect of radiation from the central luminary of 
the solar system, but dependent on the radiation fh>m all other sources of heat 
in the universe. If the instrument thus sheltered were suffidently remote 
from the sun and every planet, it would indicate very nearly the same tem- 
perature at every point within the solar system, assuming the absence of all 
xmknown centres of heat within that system or near to it. 

This is what may be understood by the general temperature of planetary 
space. Let it be denoted by T. "We shall then have T greater than r, ; 
and therefore if we now conceive the thermometer to be transported to the 
upper limit of the atmosphere, it will be affected by the lower temperature 
there, and will indicate a temperature intermediate to T and r, . If the 
instrument be brought still lower within the atmosphere, it will indicate a 
efcifl lower tempen^ture, from its being entirely surrounded by a portion of the 
atmosphere more dense than at the extreme boundary, till this tendency to 
lower the indications of the thermometer is counteracted by the greater 
temperature of the atmospheric particles as we descend towards the earth's 
flur&oe. At some point, consequently, within the earth's atmosphere the 
indication of the thermometer would attain its minvmwn; after which, In 
desoending continuously towards the earth, the temperature indicated 
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would oonstaatljr increase, omitting variations due to temporary or loeal 
causes. 

Thus it follows, that the existence of an atmosphere like that of the earth, 
enveloping a phmet, may, according to its extent, either elevate the superficial 
temperature of the planet above, or depress it below that of sunounding 
space independently of the direct solar radiation. With respect to our own 
globe, we are entirely ignorant of the height to which the tiiermometer, in 
ascending, would continue to indicate a decreasing temperature, but we are 
sure that such height is great This is important with reference to the uM* 
mate object of this paper; for if the height of a planet^s atmosphere were too 
small to allow a thermometer descending in it to attain its minimum indica- 
tion, it is manifest that an increase of atmosphere would cause a decrease in 
the planet's superficial temperature; whereas, if the height of the atmosphere 
were great enough to allow the thermometer to attain the minimum, any 
increase of atmosphere would necessarily cause an increase in the superficiai 
temperature of the planet 

In the earth's atmosphere, we are sure (as just remarked) that the indica- 
tions of the thermometer would constantly increase in its descent from a very 
high point, above the earth's surface; and therefore it follows, that if a planet 
be enveloped in an atmosphere similar to that of the earth, supposing both 
to exist in the planetary space unaffected by the heat which radiates from 
the sun, the superficial temperature of the planet would necessarily be less, 
under the same conditions, than that of the earth, if its atmosphere were 
smaller, unless it should be so small as not to allow a thermometer descend- 
ing in it to reach its minimum indication. If the planet were entirely with- 
out atmosphere, its superficial temperature (in the assumed absence of solar 
radiation) would be that of surrounding space; but we have no means of 
determining what relation that temperature beafli to existing terrestrial tem- 
perature, or wliat this latter temperature would become in the absence of 
solar radiation. 

The author has calculated from Poisson's formulas, the increase of tempe- 
rature in the superficial crust of the earth, due to the amount of heat received 
by direct radiation from the sun, in different latitudes, above that temperature 
which would be common to all parts of the earth's sur&ce in the absence of 
solar radiation, and with a uniformity of intensity of stellar radiation in all 
directions upon our globe. 

But this increased temperature must produce an augmentation of tempera- 
ture in the atmosphere, which must react on the terrestrial temperature till 
equilibrium of temperature be established. The author has endeavored to 
estimate the amount of this indirect effect of solar radiation by means of the 
data furnished by M. Dove's work on terrestrial temperature combined with 
calculations based on Poisson's formulae. He concludes that the whole effed 
of solar heat at any proposed place is very nearly double that due to the 
immediate and direct effect of solar radiation. 

Having thus ascertained this entire effect, he finds the temperature which 
would pervade the whole sur&oe of the earth if solar heat were extinguished. 
He estimates this temperature at 89^.6 G. The annual variation of tempo* 
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mtafe in any latitude is found to be nearly the same in amount for the 
terrestrial surface and for the part of the atmosphere resting upon it This 
most be understood as applying to those places at which the temperature is 
not materially affected by the horizontal transference of heat by marine or 
adrial currents, or any local causes, which disturb the dependence of tempe- 
rature on latitude alone. 

The author also points out the dependence of the annual inequalities of the 
terrestrial temperature (and consequently of those also of the atmosphere) on 
the conductivity and specific heat of the matter which constitutes^ the earth's, 
crust. 

If these were much greater, the aimual changes of temperature would be 
much less. Before applying these results to other planets, the author states 
that he does not admit the notion, that the remoter planets may derive a con- 
siderable superficial temperature fi'om the remains of that internal heat which 
they probably possessed in the earlier stages of their existence. It is a well 
established conclusion, that the superficial temperature of our own globe has 
arrived at that point below which it can never descend by more than the 
small firaction of a degree, so long as all external conditions remain the same 
as at present ; and the superficial temperature of the remoter planets will in 
all probability be reduced to the corresponding limit. To these external con- 
ditions, therefore, and not to their primitive heat, must the existing tempera- 
tures on the surface of these planets be attributed, assuming always that they 
are not of less antiquity than our own globe. Hence the superficial tempera- 
ture of the earth, with its present atmosphere, placed at the distance of 
Keptune, Uranus, or Saturn, would be very nearly 89°.5 C, since the effect 
of our solar radiation at those distances would be nearly insensible. But if the 
extent of the atmosphere were increased the superficial temperature would 
be augmented in a corresponding degree. Judging by the decrements of . 
temperature observed by Mr. Welsh, the author condudes that an increase in 
the height of the earth's atmosphere of 35,000 or 40,000 feet, would elevate 
her superficial temperature, if placed in the remote planetary regions, to 
nearly the mean temperature of our present temperate zone. The same con- 
clusion will hold with respect to the three planets above mentioned, if we 
suppose them to have atmospheres similar to that of the earth, and of suffi- 
cient extent. Their temperatures must be sensibly uniform over the whole 
of their surfaces, not being subject to any appreciable annual variation. 

The same conclusions will apply to Jupiter, except that there will be a 
small augmentation of temperature arising fi'om solar radiation, which the 
author calculates might amount to about 2^° G. at his equator. Hence, the 
author concludes, that those views which assign a necessarily low temperature 
to the above mentioned planets, inconsequence of their distance from the sun, 
are altogether untenable. 

The conditions under which Mars is placed approximate more nearly to 
those of the earth than for any other planet. The author calculates, that 
with an atmosphere similar to that of the earth, and exceeding it in height by 
about 15,000 or 30,000 feet, the equatorial temperature of Mars may be about 
00' F., or 16* C, and his polar temperature about 10** 0. The extent of the 
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annual variations would be about half those on oor own planet in ooirespond* 
ing latitades, sapposing the conductivity, spedflc heat, and radiatory power 
of the matter composing his superficial crust to be the same as for the earth* 

Again, if the earth, with ner present atmosphere and obliquity, were placed 
in the ort)it of Yenus, the mean equatorial temperature would be upwards of 
90*" C, subject to the reduction, which would doubtless in this case be great, 
due to the horizontal transference of diminution in the atmosphere, which 
would reduce these temperatures in any assigned degree. But the obliquity of 
Yenus, though not satisfactorily determined, is considered to be much greater 
than that of the earth, amounting, according to the estimate of some astrono- 
mers, to as much as 75**, as heretofore stated. 

This would, of course, render the character of her seasons entirely different 
from those of the earth. The greatest mean annual temperature would be at 
the pole. Independently of the horizontal transference of heaji by aerial cur* 
rents or other causes taking the extreme obliquity of 75**, and supposing the 
atmosphere of Yenus to be exactly like that of the earth, her mean tempera^ 
ture at the equator would be about 56"" C, and at the pole 95° G. 

This latter would probably be much lowered by currents ; but if the height 
of the atmosphere of Yenus be less than that of the earth's atmosphere by 
26,000 feet, the author considers that the mean temperature of Yenus in her 
equatorial regions would not exceed that of the temperate regions of the 
'Oarth ; while the mean polar temperature would probably be about 40° C, or 
about 13° or 18° 0. higher than the earth's equatorial temperature. 

The heat of sunshine may be moderated by an atmosphere more laden 
with vapor than that of the earth. 

Supposing the atmosphere of Yenus like that of the earth in its nature and 
magnitude, the temperature at her poles, with the supposed obliquity, must 
be subject to an enormous annual inequality, amountingto between 70° and 80** 
0. above or below the mean temperature, liable, however, to a great reduction 
by horizontal transference of heat It may also be considerably reduced by 
the nature of the matter which constitutes her outer crust 

The moon is under the peculiar circimistances of the absence of a sensible 
atmosphere, and her long period of rotation about her axis. AHanming her 
to have no atmosphere at aU, the mean temperature of her outer crust, 
in the absence of the sun, would be the general temperature of that portion 
of planetary space in which the solar system is situated. How much this 
might differ from the superficial temperature which the earth would have with 
the like absence of the sun, and which the author estimates at 39°.5 C, as above 
stated, it is impossible t6 determine ; but whatever it may be, the influence of 
the sun's heat would be to increase by about 40° 0. at the moon's equator, and 
by a small amount only at her poles. This must be attended by an enormous 
monthly inequality, amounting to nearly 60° C, supposing the matter of 
which her superficial crust is composed to have the same conductivity, specific 
heat, and radiating power as the crust of the earth. 

If these be much greater Tor the moon, this inequality might be consider- 
ably diminished. At the poles it must be comparatively smaU. 

The lunar temperatures here spoken o^ are those which would be indicated 
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by a thermometer placed in her Immediate vicinity, and affected by the 
moon (in the assumed absence of an atmosphere) only by her dhrect radiation. 
We have not the means of determining what this temperatore may be. 

HEAT OF THE SUN's RATS. 

At the Albany Meeting of the American As^pciation, Judge Foot read a 
paper on the heat of the sun's rays, as determined by experiment He com- 
menced by a discussion of the proper mode of measuring the heating power of 
the ray. He had repeated some of the experiments of Cavendirii, and had 
come to the conclusion that ihe true measure could be obtained by adding to 
the difference of temperature in the sunlight and in the shade a correction for 
increased temperature in the air. His first result was that the heating power 
of the sun's rays is not uniform, but varies constantly with the temperature 
of the place into which the rays falL He then gave an account of experi- 
ments with a burning glass, which confirmed this result — the heating power 
of the focus not varying with the temperature of the glass, but of the place 
where the focus formed. Furthermore, he thought he had proved that the 
temperature of air is raised by sunshine passing through it. He found that of 
two jars of heated air, one placed in the sunlight would retain its heat 
the longest Heat did not come from the sun, but light capable of exciting 
heat 

Prof. Henry then read a paper by Mrs. Eunice Foote, prefacing it with a 
few words, to the effect that science was of no country and of no sex. The 
sphere of woman embraces not only the beautiful and the usefhl, but the true. 
Mrs. Foots had determined, first, that the action of the rays increases with 
the density of the air. She has taken two glass cylinders of the same size, 
containing thermometers. Into one the air Was condensed, and from the 
other it was exhausted. When they were of the same temperature the cylin- 
ders were placed side by side in the sun, and the thermometers in the con- ' 
densed air rose more than twenty degrees higher than those in the rarefied air. 
This effect of rarefaction must contribute to produce the feebleness of heating 
power in the sun's rays on the summits of lofty mountains. Secondly, the 
effect of the sun's rays is greater in moist than in dry air. In one cylinder 
the air was saturated with moisture, in the other dried with chloride of lime ; 
both were placed in the sun, and a difference of-about twelve degrees waa 
observed. This high temperature of sunshine in moist air is frequently 
noticed; for instance, in the intervals between summer showers. The isother- 
mal lines on the earth's surface are doubtless affected by the moisture of the 
air giving power to the sun, as well as by the temperature of the ocean yield- 
ing the moisture. Thirdly, a high effect of the sun'a rays is produced in 
carbonic acid gas. One receiver being filled with carbonic add, the other 
with common air. the temperature of the gas in the sun was raised twenty 
degrees above that of the air. The receiver containing the gas became very 
sensibly hotter than the other, and was much longer in cooling. An atmo- 
sphere of that gas would give to our earth a much higher temperature; and 
if there once was, as some suppose, a larger proportion of that gas in the air, 
an increased temperature must have accompanied it^ both from the nature of 
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the gas and the inoreaeed density of the atmosphere. Hjol Foote had also 
tried the heating effect of the sun's rays on hydrogen and oxygen, and found 
the former to be less, the latter more, susceptible to the heating actbn. of 
sunlight 

SOURCE OP THE SUN'S HEAT. 

The followmg is an abstract of Prof Thompson's (of England) arUde, 
published some time since, and often referred to (see Annual of Scl Dis^ 
1854, pp. 144-148), in which he advocates the hypothesis, ^'that meteors 
&21ing into the sun give rise to the heat which he emits." 

All the theories that have yet been proposed to account for the heat of the 
Bun, he remarks, as well as every conceivable theory, must be one or other, 
or a combination of the following three :-^ 

let That the sun is a heating body, losing heat 

2d. That the heat emitted from the sun is due to chemical action among 
ooaterials originally belonging to his mass, or that the sim is a great fire. 

3d. That meteors falling into the sun give rise to the heat which he emits. 

It -is demonstrable, that unless the sun be of matter inconceivably more 
conductive of heat, and less volatile, than any terrestrial meteoric matter we 
know, he would become dark in two or three minutes, or days, or years, at 
his present rate of emission, if he had no source of energy to draw from bat 
primitive heat 

The object of the communication is to consider the relative capabilities of 
the second and third hypotheses to account for the phenomena. 

In the first place it is probable that there are always meteors falling to the 
sun, since the &ct of meteors coming to the earth proves the existence of such 
bodies moving, about in space. It is easy to prove that meteors falluig to the 
sun, must enter his atmosphere or strike his surface, with unmensely greater 
relative velocities, than those with which meteors falling to the earth, enter 
the earth's atmosphere, or strike the earth's surface. Now, Joule has shown 
that immense quantities of heat must be generated from this relative motion 
in case of meteors falling to the earth, — and it is all but certain that, in a vast 
majority of cases, this generation of heat is so intense as to raise the body in 
temperature gradually up to an intense white heat, and cause it to burst ulti- 
mately into sparks in the air, and bum, if it be of metallic iron, before it 
reaches the surface. Such effects must be experienced to an enormously 
greater degree before reaching his surface, by meteors falling to the sun, i^ as 
is highly probable, he has a dense atmosphere. Hence, it is certain that 
509716 light and heat radiating from the sun is due to meteors. 

It is estimated that the quantity of matter that would be required to strike, 
is about a pound to the square foot every five hours. At this rate, the surface 
would be covered to a depth of thirty feet in the year, if the density of the 
deposit is the same as that of water. We find the source of meteors princi- 
pally within the earth's orbit ; and we actually see them there as the " zodiacal 
light," according to Herschel, an illuminated shower, or ratljer tornado of 
stones. The inner parts of this tornado are always getting caught in the sun'a 
atmosphere, and drawn to his mass by gravitation. The outer edge of tha 
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zodiacal light appears to reach nearly to the earth at present ; and in past time 
it may be that^e earth has been in a dense enough part of it to be kept hot, 
as the sun is now, by drawing in meteors to its surface. This calculation is 
according to Mr. Waterson's form of the theory, but, according to ProC 
Thompson's, the &11 of meteors must be twice that determined above. Then 
the whole surface would be covered annually to the depth of sixty feet, and 
the sun would grow in diameter a mile in eighty-eight years. Even at thia 
rate, it would take 4,000 years to grow sufficiently to make the change appsk 
rent to the most refined observations. 

A body of such dimensions as the sun might, by entering a doud of 
meteors, become mcandescent intensely in a few seconds, and on again 
getting to a position comparatively free from meteors, as suddenly become 
dark again. 

If the sun is burning, and its conditions are amilar to those of the earth, 
Hie fire would be choked, and by no conceivable adaptation of air and fdel, 
could keep a light for more than a few minutes. If it contains within 
itself all the elements of combustion, to give the 'amount of light and heat 
required would by demonstration cause it to bum away in 8,000 years. If 
the sun has been burning at that rate, he must have been of double diameter, 
quadruple heating-power, and eight fold mass, only 8,000 years ago. 

ON A THERMOMETER FOR MEASURING FLUCTUATIONS IN 

TEMPERATURE. 

The following description of a new thermometer invented by Mr. Stewart, 
was described by Mr. Welsh at the last Meeting of the British Association :-^ 
If a bulb be blown between two thermometric glass tubes of unequal bores, 
and the instrument be filled with mercury in the same manner as an ordinary 
thermometer, and laid horizontal or nearly so, it will be found that oontrac> 
tions fi^m cold take place only in the narrow bore, and expansions fix>m 
heat only in the wide one. The reason of this seems to be, that while the 
temperature remains the same the mercury is kept at rest, and prevented fix>m 
retreating from the small bore into the. bulb by friction ; but, when a motive 
force is supplied by a change of temperature, the motion of the mercury takes 
place in that direction in which it is most aided by capillary action. It was 
suggested by Mr. Welsh to the author, that such an instrument might be, used 
to measure fluctuations of temperature. And the author thinks it might be 
applied to measure with exactness the power of a source of radiant heat ; for 
by alternately interposing a screen between this instrument and the source of 
heat, and withdrawing the same screen, the eflPect of the source on the 
mercury would be multiplied by the number of times this operation was 
performed. In constructing -such an instrument care must be taken that the 
tubes used are quite free from dirt or moisture, and that they are not bent, 
but form one straight line, the bulb being in the middle, and swelling out 
symmetrically from both its extremities. The best proportion between the 
capacities of the bores is perhaps about 1 to 4, and the best arrangement of 
Ibcres seems to be one suggested by Mr. WelA, viz. a round bore for the wide 
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tabe, and a flat or elliptical bore for the narrow one, the greatest diameter of 
which equals the diameter of the wide bore. In graduating, i^ when the 
instrument is vertical, the narrow .bore being beneath, the mercury fills the 
bulb and rises in the wide bore, then the wide bore may be pointed off at 
different temperatures like an ordinaiy thermometer; but if under these 
circumstances the mercury does not rise in the wide bore, then, in order to 
pomt off the wide bore, the instrument must be laid horizontally in a dish of 
water, and compared with' a standard thermometer at different temperatures; 
the extremity of the mercury in the narrow bore being always kept at a fixed 
point When the wide bore has been pointed off we may, by running the 
mercury along, find what length of the narrow bore corresponds to a certain 
leng^ of the wide one, and thus be enabled to point off the narrow bore. 
In using the instrument it should be kept nearly horizontal, and there is pro- 
bably for each instrument a small range of inclination, for every position 
within which its peculiar action holds, but beyond which it is interfered with 
by gravity. Before graduatmg such an instrument it should be ascertained 
whether it is likely to answer, and the best test seems to be to lay it hori- 
zontally, exposmg it to changes of temperature of the same nature with those 
which it is intended afterwards to measure; — ^if its action be perfect, the 
mercury will eve;itually be found to have retreated into the bulb from the 
marrow bore ; but, should it have stopped at any point, the action wiQ only 
^ be perfect up to that point. If this demands too much time, it may be tested 
by repeatedly applying to the bulb of an iostrument so placed a few drops of 
slightly wanned water. 

BESEABOHES BBBPEGTING HEAT, LIGHT, ETC. 

The recent investigations of Mr. Joule of Manchester, and Professors 
Thomson and Rankine of Glasgow, relative to the mechanical equivalent of 
heat, have already illustrated in a remarkable manner many of the most 
obscure points of physical science, and promise to be productive of results 
not inferior to any which have been reached since the days of Newton. 
About twelve years ago, Mr. Joule demonstrated that the mechanical power 
expended in overcoming the fnction of any machine produces an amount of 
heat of equivalent value to the power expended, so that, if this heat could be 
employed again in an enghie which worked without waste or loss, it would 
exactly reproduce the power which had been expended in generating it It 
IS obvious that as heat is producible by a machme without any waste of its 
own substance, or is producible in water by agitation vnthout the quantity of 
water being diminished, heat cannot be a material substance, and both heat 
«nd light are produced by vibrations similar to those which produce sound. 
The steam generated in a boiler, when condensed by cold water, as is done in 
a condensing engine, produces a certain quantity of warm water; but a giv^i 
quantity of steam thus condensed wiU not produce *the same temperature in 
the water which has accomplished the condensation, if such steam has been 
employed to work an engine, as it will produce if it has not been employed to 
generate power. For, as power is equivalent to heat, the steam which is 
employed to generate power would, unless there were a reduced temperatora 
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in the water which has acoompllshed the oondenflation, exhibit, when the 
power was turned into heat, a larger amount of heat than the steam contains^ 
or the engine would be a heat-generating engine, which is impossible. The 
amount of power produced in a steam ehgine, therefore, is measurable by the 
amount of heat which has disappeared from the hot well, or, in other words, 
which cannot be discovered in the water by which the condensation of the 
steam has been accomplished ; and in a perfect engine, in which the whole 
heat was turned into power, there would be no rise in the temperature 
of the hot well at all over the temperature of the water admitted to perform 
the condensation. The greater the difference of temperature between the 
boiler and condenser, the more effectual will any given quantity of coals 
be in generating power; and it is because air admits of the use of a far higher 
temperature than is possible in the case of steam, that it realizes a very 
superior economy. There are constructive impediments to the employment 
of air engines which, however, are not very difficult of supersession ; and they 
will be surmounted speedily, so soon as practical engineers are thoroughly 
satisfied of the superior performance attainable by air engines, and which, 
therefore, it is important widely to announce. Mechanical power being con* 
vertible into heat, electricity, and also into light, it becomes easy to estimate 
the mechanical value of those agents ; and a key is thus afforded whereby 
those heretofore inscrutable departments of science may be brought imder the 
dominion of mechanical laws. Professor Eankine ascribes the elasticity of 
gases to a centriAigal action of their particles ; and Professor Thomson, by a 
very ingenious process, makes an estimate of the density of the ether, or 
atmosphere, filling the interstellar spaces, by determining first the mechanical 
value of a oubic mile of sunlight and the velocity of the vibrations by which 
light is caused, and he knows then, by the usual laws of mechanics, that with 
the given velocity of motion, the density must be such as to produce the 
i[^)ecified amount of mechanical power. 

ON THE PRACTICABILITY OF CONSTRUCTING CANNON OF GREAT 
CALIBRE CAPABLE OF ENDURING LONG CONTINUED USE UNDER 
FULL CHARGES. 

The following communication on the above subject was presented to the 
American Academy, by Professor Treadwell of Cambridge : 

The importance of constructing cannon of a size larger than any now in use, 
to every nation that may be called upon to encounter the trials of war, is one 
of those facts acknowledged alike by the soldier and the civilian ; and to 
obtain such instruments, capable of throwing projectiles larger and heavier, and 
to greater distances, than has hitherto been attained, is now occupying the 
attention of the sdentific engineers and projectors of Europe more than any 
other question open to them. The present age has witnessed a remarkable 
increase in the size of all the great instruments of human industry. Ships 
within twenty years have been doubled in their dimensions, and steam engines 
are now constructed which compare with those of the last age as giants compare 
with common men. But although the want is fully acknowledged, and 
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attenipts hare been made in hundreds of fonns, no one has succeeded m "pam^ 
ducing a cannon essentially more powerful than those used in the days of 
Napoleon and Wellington. 

I propose, in this paper, to search for the causes of these failuras, t0 
examine the action of the forces, both active and passive, which are called inutet 
operation in throwing shot and shells by gunpowder, and, at last, sbaH 
endeavor to show that our present cannon do not approach the size and power 
of those that may be constructed. 

I have said that no essential improvement has been made dunxig the pr^ 
sent age in the size of cannon. It is true that they have been increased in 
calibre from seven up to eight and ten inches, and a few bomb-cannon have been 
made of twelve inches. But in the use of these the charges are so diminished, 
to be brought within the limits of safety, that the initial velocities, as inferred 
from their short ranges, are not so great as those of the old forty-two pound* 
ers ; while with mortars, those of thirteen inches were used in the time of 
Yauban, and this remains, stereotyped, as the limit at the present day. 

But to my examination. The properties or qualities of hardness and of 
tenacity or strength are the qualities indispensable to all cannon, and tiiQ 
superiority of one cannon over another is measured by the excess in which it 
possesses them. Inertia* is likewise required in a certain amount, to prevent 
excessive recoil. Now these properties of strength and hardness are possessed 
in an eminent degree by bronze and cast iron, and these bodies alone constl^ 
tute in practice the materials for cannon ; for although various attempts hsvB 
been made to introduce steel and wrought iron, it is enough for my i^'esent 
purpose to say, that there are not twenty cannon in use in the world that ore 
not made of bronze or cast iron. For strength, bronze is generally taken «t 
80,000 pounds to the square inch ; that is, it wiU require a weight of 80^000 
pounds to tear asunder a bar of good gun-metal bronze of one inch area. 
Following the mean of many experiments, cast iron has generally be^i taksB 
at 20,000 pounds. But that I may be sure not to under-estiijciate the strength 
of this material, and as it has been considerably improved by gun-makers 
within a few years, I shall estimate it at 30,000 pounds, or as equal to bronze, 
although it is not to be relied upon as so constant in its strength as the latter 
material For hardness cast iron greatly exceeds bronze. This renders it 
more suitable for very largo guns, and it has, in truth, become so exduaiYely 
the material for everything above the size of field pieces, that I shall deal witli 
it alone in the examination proposed in this paper. 

Before examining the force of gunpowder it may be well enough to say a 
word upon the time of its explosion. Is the firingof gunpowder ixistanta> 
neous ? If it be instantaneous, then it must be evident that no other sub* 
stance can be fired with a greater rapidity. For instantaneousness, bearing 
the same relation to time that a point does to space, can admit of no degrees. 
Both are existences without extension, and we cannot say of any two ereoli 

• This word is used thronghoat this paper in its strictly technical sense, as the force, or 
power of resisting all change of state, whether it be from rest to motion or from motion 
to rest ; and I nse, without a doubt of its accuracy, the square of the velocity by the m«n, 
as the measure of this force. 
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tbat one is more instantaneous than the other, without implying duration to 
<iae at least, which also implies that it is not instantaneous. Now, many of 
the fulminating powders, and even gun cotton, are, as is well known, tied 
much more rapidly than gunpowder. The firing of this last cannot, therefore, 
be instantaneous, and we might rest with this logical solution of the question; 
bat, like many other logical solutions, it adds but little to our wisdom, and the 
flimyying rapidity with which a large mass of powder is inflamed, when in a 
ck>s6 cavity, awakens our attention to the course of the events causing, or at 
least accompanying, this inflammation, and I shall notice two experimental 
results which seem to me to indicate the state of things during that whole 
oourse. 

First, Count Bumford has proved that the burning of the grains is slow, or 
Uiot a sensible time is required with each grain before it is wholly converted 
into the gaseous state ; and secondly, various experiments made in England 
and in Prussia have shown that there is no sensible differenoe produced in the 
velocity of the shot by communicating the fire to the centre rather than to one 
eskd of the charge, which ought evidently to take place if the fire is commu- 
nicated firom one grain to another in succession, as this communication, being 
in both directions, when proceeding from the middle, would require but haJf 
the time that is required when proceeding firom one end, and ought to produce 
a sensible increase in the velocity of the shot I think, therefore, that these 
two fiiots wairant the following inference as to the oourse of the action during 
the production of the Ibrce. When the fire reaches the charge fi*om the 
touchhole, the nearest grains become Idndted ; the hot fiuid evolved is thrown 
fbrther into the charge, and the burning succeeds successively until the pres- 
sure becomes so great as to condense the air. contained between the grains 
aujBScifintly to produce the heat required for firing those grains, which are then 
oonsnmed more or less rapidly, as they are fine or coarse. We have, then, 
first the burning in succession of a small part of the charge ; then the im- 
mensely rapid, though not instantaneous, kindling of every grain composing 
it; and then the consumption of those grains, which is not accomplished 
withoat time. It is a task for the conception to grasp these events, foUowing 
one another in distinct sucoession ; each having its beginnmg, middle, and end, 
and all being comprised in the period of ^^th of a second (gun 4 feet long, 
formiuia t = ^'). When we have mastered the imagmation of these, we may 
go further and combine with them the connected and contemporaneous action 
of the ball, which passes firom rest to motion, and through every gradation of 
velocity up to 1,600 feet a second, and leaves the gun as our historical period 
of -^th of a second expires. 

The expansive force of gunpowder, which must be resisted by the strength 
of the cannon, depends almost entirely upon the circumstances under which 
it is fired. Count Rumford has shown, by his experiments made about sixty 
years ago, that if the powder be placed in a closed cavity, and the cavity be 
tiro thirds fiUed, the force will exceed 10,000 atmospheres, or 150,000 pounds 
upon the square inch ; and he estimates that if the cavity be entirely filled 
with the grained powder, and restrained to those dimensions, the force will 
rise to 60,000 atmospheres. My own experience, made in bursting wrought 
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iron cannon the strength of which was known to me, leads me to beHeve tiittt 
he has not over-estimated its power, although I am aware that it is generally 
considered as excessive. I^ following an opposite course to that herein 
described, the powder be at liberty to expand upon any side the force thrown 
in the other directions is very small. Thus, if a charge be placed looee in a 
gun, without shot or wad, the force upon the wails of the gun is very trifling i-^ 
no more than is produced by the restraint of the inertia of the charge itself or 
the fluid formed from it. If we would divest a charge of this property of 
inertia, and fire it in a constantly mamtained vacuum, it would not rend waHs 
made of cartridge paper, if a single end were left open for its escape. From 
the preceding statement it will be seen that gunpowder will take any forfse, 
from pe]:haps 50,000 atmospheres, when confined to a dose cavity, down to 
zero, if it be deprived of inertia and fired in a vacuum constantly maintained. 

In artillery practice, the restraining powior which causes the powder to act 
against the walls of the cannon, is derived principally from the inertia of the 
shot This is so much greater than the inertia of the powder itseli^ that the 
latter may be neglected in the considerations that are to follow. Now, 
bearing in mind what has been already said, let us compare the difference of 
the force of powder as exerted upon a small and large gun respectively. It 
is perfectly well known, that, if we have a pipe or hollow cylinder of say 
two inches in diameter, with walls an inch thick, afid if this cylinder will bear 
a pressure from within of 1,000 pounds per inch, another cylinder, of the sfune 
material, of ten inches in diameter, will bear the same number of pounds to 
the inch if we increase the walls in the same proportion, or make them five 
inches thick. A cross-section of these cylinders will present an area pro- 
portional to the squares of their diameters, and if the pressure be produoed 
by the weight of plungers or pistons, as in the hydrostatic press, the weight 
required in the pistons will be as the squares of the diameters, or as 
4 to 100. 

Now carry this to two cannon of different calibres, and take an extreme 
case. Suppose the calibre of one to be 2 inches in diameter and the other 
10 inches, and that the sides of each gun equal, in thickness, the diameter of 
its calibre. Then to develope the same force, per inch, fix>m the powder of 
each gun, the inertia of the balls should be as the squares of the diameters 
of the calibres, respectively ; that is, one should be 25 times as great as the 
other But the balls being, one 3 and the other 10 inches in diameter, will 
weigh 1 pound and 125 pounds respectively; the weights being as the cubes 
of the calibres. Hence each inch of powder in the large gpm will be opposed 
*by 5 times as much inertia as is found in the small gun« This produces a 
state of things precisely similar to that of loading the small gun with 5 balls 
instead of 1 ; and although the strain thrown upon the gun by 5 balls is 
by no means 5 times as great as that by 1 ball, there can be, I think, no doubt 
that the strain produced by different rates of ball is in a ratio as high as that 
of the cube roots of the respective weights. This would give, in the example 
before us, an increase from 1 to 1.71, or the stress upon the walls of the 
10-incb gun would be 71 per cent, greater than upon those of the 2-inch gon. 
The foregoing statement and comparison, however, do not present the 
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"i^ole case; for they are made upon the sapposition that the charge of 
powder, in each mstance, is as the square of the diameter of the shot, or that 
the cartridges of the 2 and 10 inch guns are of the same length. This, if we 
take the charge of the small gun at i^ of a pound, would give but 8^ pounds 
for the large, or jj of the weight of the shot. The velocity obtained from this 
chaise would produce neither range nor practical effect, and to obtain these 
results, that is, 1,600 feet a second, we must either increase the force through 
the whole length of the gun to 6 times that required for the small gun, or, 
tiie force remaining the same, we must provide for its acting through 5 times 
the space. Neither of these conditions can be practically accomplished. 
However, by an increase of both the charge and the length of the bore, the 
result may, in the lunits under consideration, be attained. Thus, taking the 
large bore, if we double its length and make the cartridge 6 times as long, 
increasing the weight from 8^- to 41|- pounds, — or perhaps, having an advan- 
tage from the comparative diminution of windage and the better preservation 
of the heat, with a charge of from 30 to 35 pounds — ^we may obtain the full 
Telocity of 1,600 feet a second. But this again increases enormously the 
strain upon the gun. 

It does not appear obvious, at a first view, how an uicrease in the charge 
should increase the tension of the fluid produced from it, if the cavity inclosing 
it be proportionably enlarged. If a steam pipe a foot long will sustain the 
pressure of a given quantity of steam, of a given temperature, a pipe two feet 
long, of the same thickness and diameter, will sustain the pressure produced 
by a double weight of steam from the same boiler. Why then should the 
pressure upon a cannon be increased by a double length of cartridge ? The 
difference seems to be this : With the steam, the pressiu'e is as in a closed 
cavity ; with the powder, the tension depends upon the movement of the 
shot while the fluid is forming. Now, whether the charge be large or small, 
the motion of the shot commences while the pressure is the same in both 
cases, and before the charge is fully burned, and with the same velocity ui 
both cases ; but with the large charge the fluid is formed &ster than with the 
smaU, while the enlargement of the cavity by the movement of the shot is 
nearly the same in both cases. This destroys the proportion between the 
sizes of the two cavities, and the tension must increase faster, and become 
greater, from the larger charge. The law of this increase cannot, from the 
complicated nature of the problem, be stated with any reliable exa<toess, but 
we may, I think, conclude, from the increased velocity of the shot, and many 
other effects, that the stress thrown upon the gun by different charges of 
powder, within ordinary limits, will not vary essentially from the square 
roots of those charges. If then we increase, in the example under considera- 
tion, from a charge of 8)- pounds to on^ of 32 pounds, the stress upon the 
gun, being as the square roots of these numbers, is raised from 2.88 to 6.65,« 
or from 1 to 1.96. Having already increased the stress upon the gun, by the 
shot, from 1 to 1.71, if we multiply these together, we have a total increase 
6f from 1 to 3.85. That is to say, if, under the conditions here stated, we 
load a gun of 2 inches calibre with 1 shot and i of a pound of powder, and 
A gi:n of 1 inches calibre ^v^th 1 shot and 32 pounds of powder, the stress 
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upon each square inch of the bores will be S.35 tunes greater with the larg^ 
than with the small gun ; when at the sdtne time, if the walls of both have 
a thickness proportional to the diameters of the calibres in each, the large 
gun will be incapable of sustaining a greater pressure per inch than tho 
small one. Even with a charge of 12 pounds of powder, the stress upon the 
large gun must be more than double that upon the small gun when charged 
with one-third the weight of its balL 

The preceding examination does not, I think, present the difficulties to be 
overcome in increasing the size of cannon as greater than they really are, and 
although the results that I have amved at are from extreme cases, and may 
be said to be mere deductions, yet they are deductions legitimately drawn 
fix>m the most reliable experiments that have been made. How then can the 
necessary strength be obtained? Will it be answered, by an increased 
thickness? It is not necessary to examhie the obvious objections of the 
great increase of size and weight that this implies, because no increase that 
can be given to the thickness will increase the strength to a sufficient 4egree 
to resist the force required. To prove this, I must ask attention to a further 
and somewhat elaborate examination. 

About thirty years ago, Mr. Petw Barlow, of "Woolwich, published a paper 
in the Transactions of the Society of Civil Engineers, on the hydrostatic press, 
in which he showed that hollow cylinders of the same materials do not 
increase In strength in the ratio of increase in thickness, but that the ratio of 
increase of strength is such, that, where they become of considerable thick- 
ness, the strength &lls enormously below that given by the ratio of 
thickness. 

Now, to obviate the great cause of weakness arising from the conditions 
before recited, and to obtain, as far as may be, the strength of wrought iron 
instead of that of cast iron, for cannon, I propose the following mode of con- 
struction. I propose to form a body for the gun, containing the calibre and 
breech as now formed of cast iron, but with walls of only about half the 
thickness of the diameter of the bore. Upon this body I place rings or 
hoops of wrought iron, in one, two, or more layers. Every hoop is formed 
with a screw or thread upon its inside, to fit to a corresponding screw or 
thread formed upon the body of the gun first, and afterwards upon each layer 
that is embraced by another layer. These hoops are made a little, say 
TirW^ part of their diameters, less upon their insides than the parts that 
tiiey indose. They are then expanded -by heat, and beiog turned on to 
their places, suffered- to cool, when they shrink and compress, first the body 
of the gun, and, afterwards, each successive layer all that it indoses. This 
compression must be made such, that, when the gun is subjected to the 
greatest force, the body of the gun and the sevwal layers of rings will be 
distended to the fracturing point at the same time, and thus all take a portion 
of the strain up to its bearing capacity. 

There may, at the first view, seem to be a great practical difficulty in 
making the hoops of the exact size required to produce the necessary com- 
pression. This would be true if the hoops were made of cast iron, or any 
body which fi:actures when extended in the least degree beyond the limit of 
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its elasticity. But T^TOught iron and all malleable bodies are capable of being 
extended without fracture much beyond their power of elasticity. They 
may, therefore, be greatly elongated without being weakened. Hence we 
have only to form the hoops small in excess, and they will accommodate 
themselves under the strain without the least injury. It will be found best 
in practice, therefore, to make the dif erence between the diameters of the 
hoops and the parts which they surround, considerably more thany^^,pfth 
part of a diameter. The fixing the hoops m their places by the screw, or 
some equivalent, is absolutely necessary, not merely to reinforce the body 
against cross fracture, but to prevent them from starting with every shock of 
the recoil. I know, by experiment, that the screw thread will fix them 
effectually. The trunnions must, of course, be welded upon one of the hoops, 
and this hoop must be splined, to prevent its turning by the recoil Small 
spUnes should likewise be inserted under every hoop. It will, moreover, be 
advantageous to make the threads of the female screws sensibly finer than 
those of the male, to draw, by the shrink, the inner rings together endwise. 

It will be seen that with a gun made in this way, we must depend upon the 
cast iron body to resist the strain tending to produce cross fitu^ture, though this 
resistance will be in some degree supported by the outer rings breaking joint 
over the inner rings. But if the body be made to constitute half the thickness 
of the waUs, it will be found sufficient for the purpose without any reinforce- 
ment from the rings. This results from a principle or law, which, so far as I 
know, was first published by me in the year 1845, in a pamphlet on wrought 
iron and steel cannon. As I cannot put this matter in a better form than that 
in which I have there given it, I will here quote the statement as then made. 

" Let us suppose we have a hollow cylinder, say twelve inches long, the 
calibre being one inch in diameter, and the walls one inch thick, giving an 
external diameter of three inches. Suppose this cylinder to be perfectly and 
firmly closed, at its ends, by screw plugs or any other sufficient means. Let 
this be fiUed with gunpowder and fired. The fluid will exert an equal pres- 
sure in every direction, upon equal sur&oes of the sides and ends of the hol- 
low cylinder. Let us next examine the resisting power of a portion of this 
cylinder, say one mdb. long, situate in the middle, or equally distant from the 
endS) so that it shall not be strengthened by the iron which is beyond the 
action of the powder. The fluid inclosed by this ring of one inch long con- 
temns an area c^ one square inch, if a section be made through it in the durec- 
tion of its axis; and the section of the ring itself made in the same direction, 
will measure two square inches. We have then the tenacity or cohesive 
force of two square inches of iron in opposition to an area of the fluid measur- 
ing one square inch; and if we take the tenacity of the iron at 65,000 pounds, 
tiie cylinder will not be burst, in the direction of its length, unless the expan- 
sive force of the fluid exceed 130,000 pounds to each inch. Next, let us sup- 
pose a section made through the cyHnder and fluid, transversely. The area of 
the fluid equal to the square of the diameter of the hollow cylinder, is one cir- 
cular uich, and the area of the whole section, the diameter being three inches, 
is Bine inche& Deduct frtDm this the area of the calibre, and we have eight cir- 
cular inches. That is, the section of the iron is eight times«greater than that of 

8 
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the fluid; whereas, in the former case of longitudinal section, the iron gay« 
hut twice as much sur&oe as the fluid ; and if we take, as before, the iron at 
66,000 pounds per inch cohesive force, it will not be broken unless the force of 
the fluid exceed 620,000 pounds. It will be found, upon a further ezamins^ 
tion, that the relations of these sections to each otlier may be varied, as we 
take the diameter of the caUbre to be greater or less, as compared with the 
thickness of the sides, but their difference can never be made less than as two 
to one. Here then is a principle, or rather a fact, of the utmost importance iu 
forming cannon of any material, the strength of which is different in different 
directions ; for as a cannon made in the proportions above specified, if the 
materials be in all directions of equal strength, will possess four times as much 
power to resist a cross fracture as it does to resist a longitudinal fracture, it fol- 
lows, that a fibrous material which possesses four times the strength in one 
direction that it does in another, will form a cannon of equal strength, if the 
fibres be directed round the axis of the calibre. It is this fact which gives the 
great superiority to the various kinds of twist gun-barrels. For in these, although 
the fibres do i^ot inclose the caUbre in circles, yet they pass around it in 
spirals, thus giving their resisting force a diagonal direction, which is vastly 
superior to the longitudinal direction in which the fibres are arranged in a 
common musket-barrel." 

The foregoing example supposes the cavity immovably closed at its ends, and 
gives to the powder more force than it actually exerts, in gun-practice, to pro- 
duce cross fracture, compared with its force to produce lengthwise fracture, 
even at the part nearest to the breech of the gun; and as the recoil is 
resisted by the whole gun, the stress upon any part vnll diminish as the iner- 
tia, or weight, diminishes from the breech to the muzzle. 

With these facts, principles, and laws, thus stated, I proceed to give some 
calculations to show the strength of a cannon constructed in the way that I 
have pointed out, as compared v^th one made in the usual manner. Take a 
cannon of 14 inches calibre, which will carry a spherical solid ball of 374 
pounds, with sides 14 inches thick, made up of 7 inches of cast iron, and two 
hoops or rings, 3^ inches each, of wrought iron. The external layer of cast iron 
will, from its position, as before explained, possess but one fourth of the 
strength of the inner layer, or whole strength of the iron, and the mean 
strength of the whole will be reduced one half. Take cast iron at 30,000 
pounds to the inch area, and we have 30,000 x -^ = 16,000 pounds to the inch. 
The thickness of both sides is 14 inches, and 16,000 x 14 = 210,000 pounds 
for the strength of the casting, to each inch of its length. The first hoop has its 
strength reduced from 1 to a mean of .8. Take the strength of wrought iron at 
60,000 pounds to the inch, and we have 60,000 x .8 = 48,000 pounds to the 
inch. The thickness of both sides is 7 mches, and 48,000 x 7 = 336,000 
pounds. The outside ring must be reduced in strength by the same rule, for 
its mean from 1 to .832, which gives it 49,920 pounds per inch, and for the 7 
inches 349,440 pounds. We have then, for each inch in length, 

Oast iron body of the gun 210,000 pounda 

Inner wrought iron hoop 336,000 '' 

Outer vjrrought iron hoop 349,440 " 

896,440 pounds. 
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The diameter of the bore being 14 inches, we have-^^- = 63,960 potmda^ 
as the resistance to oppose to each square inch of the fluid from the powder. 
Kie gun will bear, then, a pressure of 4,364 atmospheres. 

The resistance to cross fracture at the part nearest to the breech will be, 
from the cast iron 283 — 142 = 784 — 196 circular inches, equal to 460 
square inches. Cohesive force, unreduced, 30,000 pounds, and 30,000 x 460 ss. 
13,800,000 pounds, the whole strength. The bore contains 153 square ineheS) 

and — Wg^"" = 90,196 pounds to resist each square inch of the fluid, or 
26,236 pounds to each square inch more than is provided to resist the longitu- 
dinal fracture, and this excess will be further reinforced by the wrought iron 
rings, which being screwed upon the casting, and the outer layer breaking 
joint over the inner, will add to the resistance to a great amount, which how- 
ever need not be computed. 

Let us now examine a gun made of a single casting of the dimensions that 
are given above; that is, of 14 inches bore, and sides 14 inches thick. 
Taking the normal strength of cast iron as before at 30,000 pounds per inch, 
we must reduce it, according to the laws before explained, to one third, or a 
mean of 10,000 pounds per inch ; and the thickness of both sides being 28 
inches, we have 10,000 x 28 = 280,000 pounds for the whole strength, and 
a8oooo__2QQQQ pounds to each inch of the fluid pressure, or 1,333 atmo- 
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spheres, or f^Yeo ' ^^ ^®^ *^*^ ^^^ third of the first example. Against a cross 
fracture the cast gun will possess a great excess of strength, which L do not 
like to call useless, although I do not perceive how it can be of any essential 
practical advantage. 

Let us next inquire what force is required to give a ball of 14 inches 
diameter a velocity of 1,600 feet a second ? "We shall obtain a better concep- 
tion of this force by estimating it in the height required by a fluid column to 
produce it. Suppose the ball unpelled by the pressure of a column of the 
same substance, which would be in this case a column of fluid iron. Then 

1600" 2560000 
(from the formula v = V^gh) we obtain = — — — = 40,000 feet, for 

the height of the column. But this would produce a jet forming a continuous 
stream. Suppose this stream to be 14 inches in diameter, and divided into a 
series of short cylinders, each of which, to equal a ball of 14 inches diameter, 
must be 9^^ inches long. Now in giving 1,600 feet velocity to this series of 
cylinders by a superincumbent column, the force wiU act upon each cylinder 
only through a space equal to its length. But in a cannon the powder acts, 
though with a variable force, through the whole bore of the gun. The vari- 
ation of this force must depend, in every case, upon the quickness of the 
powder, arising from its composition, fineness of grain, dryness, and the heat 
received from the gun from previous firings ; and most essentially from the 
amount of the charge ; and we do not know the exact law of the variation 
for any one case or condition. Our best judgment, therefore, must be but an 
approximation to the truth, entirely empirical But if we cannot determine 
the truth with exactness, we can at least assign limits within which it must 
be contained, and upon a comparison of the velocities produced by different 



172 ANNUAL OF 8CIENTIFI0 DISCOVERY. 

lengths of bore, the effect upon the gun itself at different parts of its lengtli, and 
various other grounds of comparison, I think that we may take the effect of the 
charge through the whole bore, supposing it to be 112 inches firom the ball to the 
muzzle, and the charge 80 pounds, as equal to the action of the maximum force 
through a space of not less than one hal^ nor more than two thirds of its 
length. But that I may be sure to assign the maximum so great as to cover 
all anomalous or accidental conditions, I will take it as sufficient to produce 
a velocity of 1,600 feet a second, if acting constantly through one third the 
length of the bore. This will give 87^- inches, or exactly 4 times the length, 
of the cylinder which forms the equivalent of the shot Then (from the 
formula v = i^fs) the 40,000 feet above given for the height of the column, 

becomes ^^—^=10,000 feet; and if we take the whole force of the powder 
as equal to its maximum force, acting through two thirds the length of the 
bore, or 74}- inches, our colunm will become 5,000 feet high. In all cases 
of providing' strength, we must take the force to be resisted at its maxi- 
mum. . 

Now a bar of cast iron 1 inch square weighs 3*2 pounds to the foot in 
length : we have then 10,000 x 3*2 = 32,000 pounds pressure to each square 
inch of surface, or ^^jy- = 2,133 atmospheres, on the supposition that the 
whole action of the powder is equal to its maximum force through one third 
the bo:\) of the gun. If we take the whole action as equal to its maximum 
through two thirds of the bore, the column, 5,000 feet high, gives 16,000 pounds, 
or 1,066 atmospheres. It cannot be less than this, and although it may never 
come up to the greater number, or 2,183 atmospheres, it would not be safe 
to estimate it at less when providing the means to resist it. We require, 
then, a pressure of 32,000 pounds to the inch, to obtain for a 14-inch shot an 
initial velocity of 1,600 feet a second. "We have seen that a gun formed as I 
have proposed will be capable of resisting a pressure of 63,960 pounds to the 
inch, or very nearly twice the pressure required to produce the velocity 
sought, while with a gun made in the usual way, of one piece of cast iron, the 
power of resistance is lunited to 20,000 pounds to the inch, or less than two 
thirds that which may be required to obtain the velocity. 

We have seen that a cannon constructed in the manner recommended, of 
whatever size, having its walls equal in thickness* to the diameter of its bore^ 
will sustain a pressure of 63,960 pounds, equal to a column of fluid iron 
20,000 feet high, very nearly. This is half the strength required to support a 
column capable of keeping up a continued stream with a velocity of 1,600 
feet a second. Suppose that we construct such a cannon with a bore of 30 
inches, and of such length that the ball shall receive the force of the powder 
while it moves through a space of 10 feet, and that this force be equal to a 
constant action of 4,266 atmospheres through 40 inches: it wiU be £ft once 
perceived that it will impress the above velocity upon a cylinder |J= 20 
inches long, or upon its equivalent, a pphere 30 inches in diameter. Such a 
sphere of solid iron will weigh 3,670 pounds, and at this point the calculated 
power of the gun meets the force required to give a velocity of 1,600 feet a 
second. 

Although this size may be beyond practical reach, the contemplation of it 
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a9 a theoretical perfection may stimulate us to attempt an approximation to it 
A ball of a ton weight, with a range o^ say six miles, would, as a mere dis- 
play of mechanical force, be worthy of a great effort. 

The following columns show the stress that the several kinds of guns, as 
mentioned, will bear, by calculation, and the pressure required to give the 
velocity of 1,600 feet a second. The third column shows the proportion 
between the required and the actual strength. 

Atmoapherei- Atmospheres. 

Hooped cannon for 14-inch shot will bear 4,266; required 2,188 100 : 200 

Cast iron gun, 14-lnch shot, will bear . 1,888; ** 2,188 100: 62 
Cast iron 82-poander cannon, 6X inches 

thick, will bear .... 1,888; » 920 100:142 

Hooped cannon 80 in. diam. 8,670 lb. shot, 4,266; ** ififfi 100:100 

By this it appears that a common cast iron 32-pounder, having but 43 
per cent, more strength than is requked, is less reliable than a hooped gun 
of 14 inches. It will be recollected that the numbers given above in the 
second colunm, as showing the required strength, represent the utmost 
force ever exerted by a charge intended to produce a velocity of 1,600 feet a 
second. 

In this paper, my principal object has been to show a mode of construction 
by which, with our present materials and knowledge, it wiU be perfectly 
practicable to make guns of great size capable of standing the requirements 
of the service. It follows almost of course, that the same form of construction 
must be the best possible for guns of smaller calibre, and that by adopting it, 
not only will the use of guns of enormous size be rendered practicable, but, if 
applied to cannon of smaller size, their bursting will be rendered almost im- 
possible. If it be necessary to use the word cost in connexion with the object 
to be attained, I know that when the manufacture is mastered, with a good 
machine shop, the difference between the last of these and coiomon cast iron 
guns will be altogether insignificant to the nation. 

I abstain fix)m opening the subject of different forms of bore and of shot, 
although I believe that in the end some cylindrico-conical form, lightened with 
cavities in the rear portion, and perhaps with some form of spiral grooves to 
produce rotation fh>m the air, will be substituted for the solid spheres now 
used. 

I should, however, leave the subject of this paper but very imperfectly 
treated, if I neglected to mention one most important effect of the force of the 
explosion, which is not indicated d priori by any theory, and which is so 
inconstant and uncertain in amount, that it can be appreciated only by a 
careful observation of its practical effects upon the gun, but which, unless 
guarded against, must essentially disturb the conclusions which I have herein 
deduced. I allude to what is known to artillerists as the lodgment or mden- 
tation of the ball. This first shows itself at the point immediately under the 
ball, where it rests at the moment of the discharge. It is best observed in a 
soft bronze or wrought iron gun, and firom the first instant of its appearance, 
as a slight impression of the under surface of the ball, it goes on increasing at 
every discbarge, until it becomes so deep as to deflect the ball upwards at the 
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instant of its flight, to strike the upper surface of the bore, where a Beooncl 
indentation is made, considerably in advance of the first, and ftom this a thirds 
still more advanced, upon the under side. These indentations go on increasing 
in number and size, and at length bulges appear upon the outside of the g^un, 
which becomes oval near the muzzle, and is at last destroyed. 

The lodgment here described has been attributed wholly to the downward 
pressure of the fluid when escaping through the opening of the windage, 
which is all upon the upper side of the ball, the under side resting by its 
weight in contact with the bore. There must undoubtedly be a great escape, 
not only of the fluid, but of burning powder in grains, through this passage, 
and the downward pressure from these causes may present an excess over the 
opposite pressure of the powder upon the under side of the ball, capable of 
producing some impression upon the uuder sur&ce of the bore. I am inclined, 
however, to attribute the indentation mostly, if not entirely, to the compression 
of the back hemisphere of the ball imder the enormous blow of tiie explosion, 
producing a corresponding enlargement of the ball in its diameter transverse 
to the axis of the bore. The smith produces such a change of form in his bar 
of iron, at pleasure, by the blows of a sledge applied to its end. The operation 
is called upsetting. This enlargement must impress itself upon the part of the 
bore upon the under side upon which the shot rests, and is alone sufficient, in 
my mind, to account for the whole mischief 

This view of the subject is confirmed by the form of the lodgment, which 
consists, at first, of a single narrow impression, exactly corresponding to a 
very small segment of the ball, aSid not in the least in advance of the spot on 
which the ball rests before the discharge. Now this would be the exact form 
and place of an impression produced by a sudden enlargement of the ball, and 
an equally rapid recovery of its true figure, which it would derive fix)m its 
elasticity. But if the lodgment were produced by the pressure of the fluid 
upon its upper surface, it ought to form a long groove or channel, ceasing only 
with the diminished pressure of the fluid near the muzzle. Furthermore, the 
lodgment is greatest when a hard oakum wad is used behind the balL Now 
such a wad must prevent, in some degree at least, the escape of the fluid, and 
therefore diminiflh the downward pressure. But such a wad driven hardest 
against the middle of the ball, in its rear, would act most advantageously to 
produce the lateral enlargement by upsetting it as before described. 

Hard cast-iron guns do not exhibit this indentation in so great a degree, 
because, being unmalleable, they are incapable of a permanent change of f(»iu 
without fracture. "With tiiem, therefore, this pounding of the ball, being 
repeated a few hundred times, shatters the walls of the gun, which at length 
^ves way at once and goes to pieces. 

It mus^ be obvious, that, if the lodgment be attributed to either or both of 
the causes which I have recited, it may be prevented by a most simple and- 
easy means. This is nothing Qiore than providing that the ball shall, at the 
moment of the explosion of the powder, have no part in contact with the bore 
of the gun, but that the windage space shall be equally distributed about the 
whole circumference. This may be entirely secured by enveloping the ball in 
a bag made of felt, or of hard woollen doth, having an additional patch upon 
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its under side to compensate for the weight of the balL It would seem im- 
possible that in this condition the ball, receiving the pressure of the powder 
equity distributed in the direction of the axis of the calibre, should touch the 
gun more than by a slight graze during its flight* 

Unless this or some equally efficient remedy is adopted, any considerable 
increase in the size of cannon must be hopeless ; for a sur&ce as hard as a 
smithes anvil would give way under the long-continued pounding of naked 
twelve-inch shot; and whenever hooped cannon may be made and used, it 
will be essential that the means of preventing the lodgment herein given be 
always and at all times carefully applied. 

Pressu/re of Fired Gunpowder. — ^It is well understood that the pressure of 
the explosion in a gun is greatest at the beginning, and gradually dies away 
as the ball moves forward ; but this depends much on the combustibility of 
the powder. "With good quick powder the pressure at the mstant the powder 
is flred is immense ; but uiftil recently no one .has been able to measure it 
Dr. \V. F. Woodbridge and Major Alfred Mordecai have been recently 
making some experiments at the expense of the U. S. Ordnance Department, 
for testing this point, at the Arsenal in Washington. With a ball weighing 
about 6^ lbs. and a charge of l^lb. of Dupont's cannon powder, the greatest 

* My observations npon the lodgment have been made upon wrought iron cannon. Be- 
tween the years 1641 and 1845, 1 made upwards of twenty cannon of this material. They 
were all made np of rings, or short hollow cylinders, welded together endwise. Each ring 
was made of bars wound upon an arbor spirally, like winding a ribbon upon a block, and 
beiog welded and shaped in dies, were Joined endwise, when in the furnace and at a 
welding heat, and afterwards pressed together in a mould by a hydrostatic presa of 1,000 
tons* force. Finding in the early stage of the manufacture that the softness of the wrought 
iron was a serious defect, I formed those made afterwards with a lining of steel, the 
wrought iron bars being woxmd upon a previously formed steel ring. Eight of these guns 
were O-pounders of the common United States bronze pattern, and'eleven were 82-pound- 
ers of about 80 Inches length of bore, and 1,800 pounds weight Six of the 6-pounder8, 
and four of the 82-pounder8, were made for the United States. They have all been sub- 
jected to the most severe tests. One of the 6-pounders has borne 1,560 discharges, begin- 
ning with service charges and ending with 10 charges of 6 pounds of powder and 7 shot, 
without essential injury. It required to destroy one of the 82-poun ers a succession of 
charges ending with 14 pounds of powder and 5 shot, although the weight of tiie gun was 
but 00 times the weight of the proper shot. If any of these guns are ever destroy d by 
firing them, the destruction will commence in the lodgment. 

It was during a course of experimental firing with the soft wrought iron gun, that I had 
an opportunity of observing the formation and increase of the lodgment ; and here I was 
led to the experiment of placing the shot in a bag, as recommended In the text My 
experiments were not sufficiently extended and varied to lead me to an assured oonviotion 
that the evil may be entirely prevented by this practice ; but they were enough to lead 
me to a confident expectation of that result, as I could never detect the formation of any 
lodgment or any increase in one previously formed when the bag was used. 

I cannot leave this subject without observing that I regard the late, and still continued, 
attempts to make wrought Iron cannon In Europe by the process of fagoHng or pUing as 
a strange engineering delusion. It may not surprise us that (muxUur engineers, whose 
whole knowledge of the character of iron is derived from a printed page, should expect 
usefal results from this attempt, but that men practically acquainted with working iron 
should expect to forge a serviceable gun of wrought iron by the same process that is used 
ta produce a shaft of that material, seems to me not very creditable to the iron knowledge 
of the age. 
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pressure at anj instant on the interior of the gun at one indi from the l»«e6h 
varied between 19,000 and 21,000 lbs. per square inch. At one foot from 
the breech the greatest pressure was only about 8,000 lbs. ; at two feet 
about the same ; at three feet about 6,000, and at four feet about 5,000 lbs. 
The pressure of a small quantity of Hazzard's rifle powder, fired in a cavity 
from which there was absolutely no escape, was not sufficient to burst the 
box, the strength of which was estimated sufficient to sustain an internal 
, pressure of about 93,000 lbs. per square inch. These facts are interesting, 
as they serve to show how the metal should be distributed in casting 
cannon, and also to remove the belief which exists among practical men 
that one graui of powder absolutely confined would exert an infinite force. 

EXPEKIMENTS ON THE STRENGTH OF METALS. 

During the last year an elaborate and comprehensive work on the above 
subject has been published by the authority of the "War Department, — ^made 
up of reports of experiments by officers of the Engineers and Ordnance, and 
more especially those conducted by Major "Wade, U.S. A. The experiments 
were extended over a series of years, and were made to test the strength 
and other properties of metals employed in the manufacture of cannon. One 
new fact developed by them ia, that iron fused a number of times up to 
a certain point, is thereby greatly improved in strength. In trials with some 
iron, it was found that its transverse strength was nearly doubled by being 
melted and cast four times. At the South Boston Foundry, experiments 
were made to test the strength of cast iron which had been submitted to 
fusion during different periods of time. Eleven thousand pounds of iron were 
cast into four six-pounder guns ; one, after the metal had been under fusion 
or melted half an hour ; the second, under fusion an hour and a half; the 
third, under fusion three hours ; and the fourth, under fusion three hours and 
three quarters. The gun first cast burst at the thirty-first fire ; the second, 
at the thirty-fourth; the third was fired thirty-eight times, and remained 
unbroken. Thus the strength of the metal seemed to increase in a ratio 
corresponding to the period of fusion, or under which it was kept in a highly 
molten state, and it might have been inferred from this that the fourth gun 
would have been the strongest of alL Instead of this being so, however, it 
proved to be the weakest, for it burst at the twenty-fifth discharge. In view 
of these experiments, Major Wade, in this report, says, " these results appear 
to establish satisfactorily the fact, that a prolonged exposure of liquid iron to 
an intense heat, does augment its cohesive power, and this power increases 
as the time of the exposure up to some (not well ascertained) limit, beyond 
which the strength of the iron is diminished." Experiments were also made 
to test the transverse strength of oast iron bars, two inches square and 
twenty-four inches long, the metal of which was kept under ftision during 
different periods of time. These bars were set on supports twenty inches 
apart, and the breaking force was applied at the middle. The results obtained 
torn four castings were in favor of that which was kept fused longest— three 
hours. On this head the report says, " from this it appears that the cohesive 
power of the iron, so far as it can be shown by its capacity to resist trans- 
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▼eree strains, is increased sixty per cent, by its continued exposure in 
fosion." 

In most of the books which treat of the strength of cast iron, the resistance 
r which it opposes to certain strains, is given; but little useful information can 
be obtained in' them respecting the difference of strength in different kinds of 
cast iron. But as the density between the lower and higher grades of this 
metal differs as 6.9 to 7.4 — a difference of thirty-one pounds per cubic foot, 
and as the tenacity of the metal has a relationship to its density, it was found 
by these experiments that cast iron, having a density of 6.900, had only 
a tenacity of 9000; while that having a density of 7.400, had a tenacity 
of 46,970. 

Castings of the greatest weight, according to their size, are by far the 
strongest, and weighing them is a ready means of judging comparatively of ' 
their strength. 

Some important facts were also developed in relation to the cooling of heavy 
castings. At the Port Pitt Iron Works, two eight-inch and two ten-inch 
guns were cast, one of each in the common way, solid, and one of each with 
a core on a tube of iron, through which water was made to circulate after . 
casting, to cool it from the interior, according to an invention of Lieutenant 
Hodman. The solid eight-inch gun burst at the 73d discharge ; the hollow 
cast one stood 1,600 discharges, and did not burst; the solid ten-inch cast 
gun stood only 20 fires, while the hollow ten-inch gun stood 349. These guns 
were cast of the same material, and at the same time ; the difference in favor 
of the hollow cast guns is astonishing. This is attributed to the method of 
cooling, it being supposed that in cooling, the solid guns contract entirely 
from the outside, and that a strain is exerted upon the arrangement of the 
particles of the metal in the same direction as the strain of the discharges. 
In addition to these fects, Major "Wade, gives some additional information in 
relation to ihe effect of time^ after the castings are made, and before they are 
used. Eight-inch guns proved 30 days after being cast solid, stood but 73 
charges ; a gun of the same bore, proved 34 days after being cast, stood 84 
charges ; while one which was proved 100 days after being cast, stood 731 
charges, and another, proved after being cast six years, stood 3,683 charges. 
Major Wade accounts for this phenomenon in cast iron, by supposing that the 
particles strained in the cooling re-adjust themselves in the course of time to 
their new position, and become free or nearly so. In regard to the necessity 
of care in the selection of iron, Major Wade says, " What most demands 
attention at present, is the ascertaining and prescribing the conditions to be 
exacted of the raw material, and of its treatment up to, and exclusive of the 
casting ; for if we do not make sure of obtaining a good quality of iron at the 
time of its casting into the mould all else is useless, and worse than useless." 

So mu«h for the experiments on cast iron. Those in relation to brass and 
bronze castings, made at the works of the Ames Manu&cturing Company, 
near Springfield, Mass., are no less valuable and interesting. 

Brass founders have often noticed a remarkable difference in the color and 
quality of castings made firom the same molten mass of brass, and have been 
puzzled to account for this. It is believed by many persons that in forming 

8* 
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alloys, the metals unite in definite proportions at different temperatures, and 
that in the cooing of brass castings the particles arrange themselves in a 
manner not yet well understood. A number of small bronze guns were cast, 
and bars were cut from different parts of them and tested. The material wm 
the same in all cases, eight parts of copper and one of tin ; they were all 
treated alike, and cast from the same molten mass. The samples of bars 
tested gave an extraordinary variety of results. A bar cut from one part of 
a gun exhibited a tenacity of 100, while a bar cut fix>m another part of it 
exhibited a tenacity of 236 ; and the difference in the density of different 
parts of the same casting was also remarkable, being equal to 34 lbs. in a cubic 
foot, thus showing, we conceive, that the metals of alloys do imite in different 
proportions at different degrees of temperature. Three howitzers were cast 
from the same molten mass, poured at different temperatures into separate 
moulds. The first was poured at a very high heat into its mould ; the metal of 
the second was kept fifteen minutes in the ladle before it was poured in, and 
the third kept fifteen minutes longer still. All the attending circumstances, 
excepting the temperature of the alloy when poured into the mould, were equal. 
The. liquid metal of the first and greatest heat sank gradually down into the 
mould tor a few minutes after casting, and receded about an inch and a half 
below its original height ; soon after this it boiled at the surface as if gas were 
escaping, and fluid portions of the alloy arose and overflowed the top of the 
mould. The exuded moial congealed like lava, was of a dirty white appear- 
ance, and contained more tin than the mass of the casting. When cold, the 
casting was found to be an inch longer than the mould, and it was filled with 
minute vesicular cavities. The bars cut firom it and tested, were very low in 
density and inferior in tenacity. The second howitzer cast fifteen minutes 
later at a lower temperature was shorter, when cold, than the mould, by nearly 
two inches. The third, cast at a still lower temperature, was, when cold, 
three inches shorter than the mould. The density of the bars cut firom these 
three howitzers was greatest in the one cast at the lowest temperature, and 
as the tenacity follows the same law, it appears that casting brass at a high 
temperature is injurious to the quality of the casting — ^the difference in tie 
tenacity of the three castings being as 8 to 1. In reference to this point the 
report of Major Wade says : — " The division of copper and tin into two or more 
separate alloys probably occurs at some definite temperatures ; one division 
may occur in the liquid mass, and another after the temperature feUs below 
the melting of copper, and the latter probably occurs in all large castings, for 
on a close examination of any gun casting, some traces of this wliitish alloy 
win be found in some parts of it. That such a division may occur in the liquid 
mass, appears evident from the fact, that a portion of the liquid bronze will 
pass through a porous vessel as through a sieve, while another portion will 
remain within the vessel. The former is the more fusible alloy, *he latter 
the less fusible, and forms the mass of gun castings. It thus appears tliat 
we may sift the more fusible alloy while both are liquid." 

It was also discovered, in the course of these experiments with alloysi 
that small bars of bronze cast of the same metal as the cannon, were va^jy 
stronger than the cannon. This is attributed to the rapidity with which they 
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WBre cooled, thus preyenting the particles changing position in the act of 
eoding. 

In 1849 a chemical laboratory was established at the United States Arsenal 
at Pikesrille, Md., for the purpose of analysing the cast iron employed in the 
manufacture of guns, and the charge of the experiments was committed to 
Campbell Morfitt, Esq., as analytic chemist, with Professor Booth, of Philadel- 
phia, as consulting^ chemist. ' The final report of these experiments was made 
last year. The average specific gravity of the cold blast iron tested was 
7.318, and the tensile strength was 29.219. The specific gravity of the hot 
blast iron was 7.065 ; the tensile strength 19.640. The extraneous substances 
combined with the iron were found to be allotropic carbon, combined carbon, 
silicium, slag, &o. It would appear that the iron having the greatest amount 
of combined carbon, with the least slag, was the best, and was found to be 
made by the cold blast. The hot blast appears to drive off some of the 
combining carbon, at the same time leaving a greater quantity of allotropic 
carbon, existing in a form analogous to graphite, or black lead, which is 
injurious. 

The Report says : " The slag and allotropic carbon, being of a brittle nature, 
and not united with the iron, coat the crystalline plates of metal, and diminish 
their surface of contact, consequently it follows that the tensile strength of 
the metal must decrease in proportion to the increase of slag and allotropio 
(uncombined) carbon." 

DOES THE MISSISSIPPI RUN UP HILL, OR DOWN HILL? 

At a recent meeting of the American Academy, Prof Levering presented 
the following communication, which originated in a discussion, partially 
carried on in the Common School Journal, as to the propriety of the question in 
schools : " Does the Mississippi run up hill, or down hill ?" The article com- 
mented on from the School JowmoU reads as follows : — 

"The following egregious blunder, with the captivating title, * Wafer rwnr 
^ing up EtH,^ is going the round of the public papers. * Br. SmWij in a recerd 
lecture on Geology, in New York, mentioned a curious Gircvmsiavce connected 
with (he Mississippi River. It runs from north to sotdh, and its mmtth ia 
actuoMy fovff- miles higher than its sov/rce : a resuU due to the centrifugcU motion 
of the earth. Thirteen miles is the difference between the equatorial amd polar 
radius ; and the river, in two (housand miles, has to rise one fhird of this dis" 
iance, it being the height of the equator above ihepqle. If tfiis centrifugal force 
were not continued, the rivers wotMfUm back, and the ocean would overflow (he 
land: " 

This statement of Dr. Smith, said Prof. Lovermg, is whoUy correct, except 
in the numerical details, in which Dr. Smith evidently did not aim at great 
precision. But the writer in the Journal (who is understood to be President 
Horace Mann) not only attacks the accuracy of these details, but assails the 
mechanical principle which lies at the foundation of Dr. Smith's statement ; 
8a3ring, that " it would be diflScult to compact a greater number of errors of 
feet and of principle into one short paragraph, than are found in the above 
quotation." The precise numbers involved in this question are of secondary 
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importance. I am willing, and Dr. Smith no doubt ia willing, that Mr. Mana 
should have the numbers as he states them. Suppose then that the leiigtl^ 
of the MisBissippi River, measured on a meridianf is only fourte^ hundred^ 
miles, and that the mouth is only about two and a half miles m<Mre diatimft* 
from the earth's centre than the source. The question arises whether the 
flow of the river from the north to south ia caused bj the oentrifogal force, or 
•whether the criticism of Mr. Mann upon this mechanical solution of the pro- 
blem is sound. The critic asks : " Why then does not the mighty force which 
sends the Mississippi vp hdU four miles send the Nile back to the Mountains 
of the Moon?" And again he asks : " Why does not the centrifugal motion 
of the earth drive the waters of the Atlantic and Pacific Oceans towards the 
equator, at the rate of ninety-six miles a day ?" . 

Let us attend next to Mr. Mann's own explanation of the flow of the 
Mississippi. Aifcer enlarging upon the protuberant matter at the earth's 
equator, he continues: "Now water, like every other material thing, is 
attracted towards the centre of gravity. The centre of gravity is that point 
about which all the parts are in equilibrio. Or, in popular language, water, like 
everything else, bemg attracted by matter, is most attracted, other things 
being equal, by the greatest quantity. The only philosophical idea we can 
have of up or down is from or towaarda the point of greatest attraction, that is, 
from or towards the centre of gravity." Elsewhere, this writer speaks of the 
earth "being an oblate spheroid, having the greatest quantify of matter, (md 
ik&refore the greatest attraction, under the equator." Finally he says: "The 
whole truth is, that the waters of the Mississippi are <x>nstantiy tending to 
the common centre of attraction ; but, being prevented from approaching 
that centre in a direct Une, they approach it indirectly, by moving forwards 
along the bed of the channel They are constantly approaching the centre 
of gravity, that is, (hey are constantly descending" 

One error into which Mr. Mann has fjallen is that of supposing that the 
attraction which the earth exerts at any particular point of its surface is a 
local phenomenon, and not the resultant of the aggregate attractions of every^ 
particle of matter in the earth. This error leads him to a conclusion contra- 
dicted by the experiments and observations of the last two centuries; namely, 
that where there is the most matter, there is also the most attraction, and 
that consequently the attraction is stronger at the equator than it is at the 
polea We might ask Mr. Mann why this mighty force of attraction does not 
send the Nile back to the Mountalos of the Moon. My own answer is, that 
this excess of attraction at the equator does not exist, and therefore neither 
carries the Mississippi towards its mouth, nor tends to cany the Nile back 
from its mouth. To many the assumption will seem a plausible one, that 
the excess of matter at the equator should be accompanied with a redundancy 
of attraction there. They forget that the wlwle earth attracts everywhere. 
And calculation proves that the attraction of the whole earth upon a body at 
the surface is greater the nearer this body is to the poles; and for this 
obvious reason, — ^the excess of equatorial matter operates to the prejudice of 
equatorial gravity, by keeping the rest of the earth at an unusually large dis- 
tance. M(»:eov6r, it is of no importance to the flow of the Mississippi whether 
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the stronger att»cti0n is at the equator or at the poles, since the flow of 
water is determined, not by the intensity of the gravity at the place where 
the water is, or anywhere else^ but by the direction of this gravity in relation 
to the sur&oe at that place. 

Again, Mr. Mann spealcs of the centre of gravity of the earth, and says 
that the waters of the Mississippi are constantly approaching this centre of 
gravily. But why is it that the Nile moves northward? Does that also 
^>proach constantly the same centre of gravity ? The whole argument from 
the centre of gravity of the earth is fallacious, for the earth has no fixed 
centre of gravity. There is a new centre of gravity to the earth for every new 
spot of surface which an attracted body visits. Water could not flow in any 
direction without approachmg some of these centres of gravity, and deserting 
others. And, in &ct, the waters at the mouth of the Mississippi are further 
fW>m the centre of gravity which belongs to the geographical situation of the 
mouth, than the waters of the sources of the river are from the centre of 
gravity which belongs to the position of these sources. In the case of the 
Nile, exactly the reverse of this is true. 

What, then, is the true mechanical principle which is applicable to these 
cases ? It is this: the mutual attraction of the particles of matter upon each 
other, which, if undisturbed, would mould a yielding earth into the form of a 
perfect sphere, has been so modified by the centrifugal force, resulting from 
the planet's rotation, as to make the figure of an ellipsoid, in which the largest 
radius exceeds the shortest by thirteen miles, the true figure of equili- 
brium. Cohesion enables the solid land to hold out to a limited extent against 
these moulding influences. But the free waters yield readily to their plastic 
touch, and are at rest only so long as the figure of equilibrum is unruffled, and 
always move in such a way as to restore it when it is disturbed. Water 
everywhere flows fix>m places which are above the surface of equilibrium to 
places which are below it The mouth of the Mississippi is two and a half 
miles more distant (torn the earth's centre of figure than the source. But it 
ought to be three miles. It is, therefore, below the surfiioe of equilibrium, 
and the water flows south to fill up to the proper leveL The source of the 
Nile ought to be about two and a half miles more distant from the earth's cen- 
tre than the mouth of that river. But the excess of distance is more than two 
and a half miles. Hence the source is above the figure of equilibrium, and the 
waters flow as they do. The same medtanical causes, which origmally swept 
the two oceans firom the pole to the equator in order to build up that great 
equatorial embankment of water thirteen miles high, and thus give the earth 
a stable figure, are now cariying the Mississippi to Us mouthy where the em- 
bankment is not yet high enough, and the Nile from its source, where the 
liquid embankment is too high. And here I may answer Mr. Mann's mquiry, 
' Why does not the centrifugal motion of the earth drive the waters of the 
Atlantic and Pacific Oceans towards the equator ?" It did once. But sufficient 
water has already gone to make the figure perfect now. Inasmuch as the 
earth's waters flow so as to restore the ideal flgure of equilibrium wherever it 
is lost, and inasmuch as this flgure of equilibrium is such that the resultant of 
gravily and the centrifugal force must be everywhere normal to its surface, the 



182 ANNUAL OF 8CIENTIFI0 DI800VEBY. 

direction and the velocity of the flow are intimately connected with the centrifti^ 
gal force. Without a rotation, and the centrifugal force which rotation produces^ 
the earth's figure of equilibrium would be a sphere. In this event, the Mis* 
sissippi would flow northward. Its southern direction, under existing drcum* 
stances, may therefore be fairly attributed to the centrifugal force. If the eartii 
did not rotate, and the sphere were the figure of equilibrium, the Nile woi:dd 
flow in direction as it now does, but much more rapidly. Under existing eii> 
cumstances, the same centrifugal force which accelerates the flow of the Missis^ 
sippi retards the flow of the Nile. 

If the inquiry be made whether the Mississippi runs tip hill or down, I 
reply that this is simply a question of definition. If down means towards the 
earth's centre of figure, then the Mississippi runs up. If doivn means towarda 
that part of the earth's surface where the attraction is greatest, then also the 
Mississippi runs up. We cannot say, with Mr. Mann, that dovm means 
towards the earth's centre of gravity, because the earth has no single centre of 
gravity. His definition of up and downf therefore, is without any meaning, and 
is not, as he says, based upon the only philosophical idea we can have of these 
terms. The only standard level of altitude is the surface of equilibrium. If 
we understand by down " below the surface of equilibrium," and by up " above 
the sur&ce of equilibrium," then our definition will be as broad ajs nature's 
laws, and will lead to no paradoxes, all of which nature abhors more than 
a vacuum : then all the rivers will be found flowing downwards. On a small 
scale, and in local mechanics, an inclined plane is one which is inclined to the 
local plumb-line. But on a large scale, such as will take in the whole length 
of a great rivfer, every plane surface is inclined to every plumb-line but one, 
and the sur&ce which is not inclined, and on which, therefore, a body lias no 
tendency to slide, is a sur&ce which is everywhere perpendicular to the 
plumb-lines which intersect it ; that is, it is the earth's surface of equilibrium. 
This is the only true, broad, and universal standard of level 

It may be concluded tcom what has been said, that the new hydrostatic 
paradox is of man's invention, and that nature is in no way responsible for it 
Science abounds in such paradoxes ; and men of science are too prone to array 
the merest truisms In paradoxical language which catches the popular ear, 
though at the sacrifice of maJdng science itself vulgar. Moreover, if the 
explanation which I have given of the paradox under consideration is beyond 
the knowledge or above the comprehension of a child, then the question whioh 
mvolves it is unfit to be addressed to him. 

ON THE ORIGIN AND TBANSFORMATION OF MOTIVE POWER. 

The following paper, by Prof. Wm. Thompson, recently read before the 
Royal Institution of Great Britain, is one of the most valuable contributions 
to physical science made during the past year: The speaker commenced by 
referring to the term work done, as applied to the action of a force pressing 
against a body which yields, and to the term mechanical, effect produced, which 
may be either applied to a resisting force overcome, or to matter set in motion. 
Often the mechanical effect of work done consists in a combination of those 
two classes of effects. It was pointed out that a careful study of nsiture 
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leads to no firmer oonviction than that work cannot be done without pro- 
dncing an indestractible equivalent of mechanical effect. Yarious familiar 
instances of an apparent loss of mechanical effect, as in the friction, impact, 
fmtting, or bending of solids, were alluded to, but especially that which is 
presented by a fluid in motion. Although ia hammering solids, or in forcing 
fiolids to slide against one another, it may have been supposed that the 
alterations which the solids experience from such processes, constitute the 
effects mechanically equivalent to the work spent, no such explanation can 
be contemplated for the case of work spent in agitating a fluid. If water in 
a basin be stirred round and left revolving, after a few minutes it may be 
observed to have lost all sensible or otherwise discernible signs of motion. 
Yet it has not communicated motion to other matter round it ; and it appears 
as if it has retained no effect whatever from the state of motion in which it 
had been. It is not tolerable to suppose that its motion can have come to 
nothing; and until fourteen years ago confession of ignorance and expectation 
of light was all that philosophy taught regarding the vast class of natural phe- 
nomena of which the case alluded to is an example. Mayer, in 1842, and 
Joule, iu 1843, asserted that heat is the equivalent obtained for work spent in 
agitating a fluid, and both gave good reasons in support of their assertion. 
Many observations have been cited to prove that heat is not generated by the 
firiction of fluids ; but that heat is generated by the friction of fluids has been 
Established beyond all doubt by the powerful and refined tests applied by 
Joule in his experimental investigation of the subject. 

An instrument was exhibited, by means of which the temperature of a small 
quantity of water contained in a shallow circular case provided with vanes in 
its top and bottom, and violently agitated by a circular disc provided with 
similar vanes, and made to turn rapidly round, could easfly be raised in tem- 
perature several degrees in a few minutes by the power of a man, and by 
means of which steam power applied to turn the disc had raised the tempera- 
ture of the water by 80 degrees in half an hour. The bearings of the shaft, to 
the end of which the disc was attached, were entirely external ; so that there 
was no friction of soUds under the water, and no way of accounting for the 
heat developed except by the friction in the fluid itself 

It was pointed out that the heat thus obtained is not produced Jrom a sou/reef 
but is generated ; and that what is called into existence by the work of a man's 
arm cannot be matter. 

Davy's experiment, in which two pieces of ice were melted by rubbing them 
together in an atmosphere below the freezing point, was referred to as the first 
completed experimental demonstration of the immateriality of heat, although 
not 130 simple a demonstration as Joule's, and although Davy himself gives 
only defective reasoning to establish the true conclusion which he draws 
from it. Rumford's inquiry concerning the " Source of the Heat which is 
excited by Friction " was referred to as only wanting an easy additional expe- 
riment — a comparison of the thermal effects of dissolving (in an acid, for 
instance), or of burning, the powder obtained by rubbing together solids, with 
the thermal effects obtained by dissolving or burning an equal weight of the 
eame substance or substances in one mass or in large fragments — ^to prove that 
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the heat developed by the friction is not produced from ^ aoUda^ but is cdBed 
into exigence between Mem. An unfortunate use of the word " capacity for 
heat^" which has been the occasion of much oonfiision ever since the diacoveiy 
of latent heat, and has frequently obstructed the natural course of reasoning on 
thermal and thermo-dynamic phenomena, appears to have led both Bumibrd 
and Davy to give reasoning which no one could fcxr a moment feel to be con- 
dttsive, and to have prevented each from giving a demonstration which would 
have established once and for ever the immateriality of heat 

Another case of apparent loss of work, well known to an audience in the 
Royal Institution — ^that in which a mass of copper is compelled to move in the 
neighborhood of a magnet — ^was adduced ; and an experiment was made to 
demonstrate that in it also heat appears as an effect of the work which has 
been spent. A copper ball, about an inch in diameter, was forced to rotate 
rapidly between the poles of a powerful electro-magnet After about a 
minute it was found by the thermometer to have risen by 15° Fahr. After 
the rotation was continued for a few minutes more, and again stopped, the ball 
was found to be so hot that a piece of phosphorus applied to any part of its 
surface immediately took fire. It is dear that in this experiment the electric 
currents discovered by Faraday to be induced in the copper by virtue of its 
motion in the neighborhood of the magnet, generated the heat, which became 
sensible. Joule first raised the question, Is any heat generated by an 
induced electric current in the locality of the inductive action ? He not only 
made experiments which established an affirmative answer to that question, 
but he used the mode of generating heat by mechanical work established by 
those experiments, as a way of finding the numerical relation between units 
of heat and units of work, and so first arrived at a determination of the 
mechanical value of heat At the same time (1848) he gave another determina- 
tion founded on the friction of fluids in motion ; and six years later he gave 
the best determination yet obtained, according to which it appears that 772 
foot pounds of work (that is, 772 times the amount of work required to over- 
come a force equal to the weight of 1 lb. through a space of one foot) is 
required to generate as much heat as will raise the temperature of a pound of 
water by one degree. 

The reverse transformation of heat into mechanical work was next oonsi- 
dered, and the working of a steam engine was referred to as an illustration. 
An original model of Stirling's air engine was shown in operation, developing 
motive power frx>m heat supplied to it by a spirit lamp, by means of the alter- 
nate contractions and expansions of one mass of air. Thermo-electric currents, 
and common mechanical action produced by them, were referred to as illustrat- 
ing another very distinct class of means by which the same transformation may 
be effected. It was pointed out that in each case, while heat is taken in by 
the material arrangement or machine, from the source of heat, heat is always 
given out in another locality, which is at a lower temperature than the locality 
at which heat is taken in. But it was remarked that the quantity of heat 
given out is not (as Camot pointed out it would be if heat were a substance) the 
same as the quantity of heat taken in, but, as Joule insisted, less than the 
quantity taken in by an amount mechanically equivalent to the motive 
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power developed. The modification of Camot'a theory to adapt it to this 
truth was alluded to ; and the great distinction which it leads to between 
reversible and not reversible transformations of motive power was only men- 
tioned. 

To facilitate further statements regarding transformations of motive power, 
certain terms, introduced to designate various forms under which it is mani- 
fested, were explained. Any piece of matter, or any group of bodies, how- 
ever connected, which either is in motion, or can get into motion, without 
external assistance, has what is called mechanical energy. The energy of 
motion may be called either " dynamical energy," or "actual energy." The 
energy of the material system at rest, in virtue of which it can get into 
motion, is called " potential energy," or, generally, motive power possessed 
among different pieces of matter, in virtue of their relative positions, is called 
potential energy. To show the use of these terms, and explain the ideas of a 
store of energy^ and of conversions and transformations of energy, various 
illustrations were adduced. A stone at a height, or an elevated reservoir of 
water, has potential energy. If the stone be let fall, its potential energy is 
converted into actual energy during its descent, exists entirely as the actual 
energy of its own motion at the instant before it strikes, and is transformed 
into heat at the moment of coming to rest on the ground. If the water flow 
down by a gradual channel, its potential energy is gradually converted into 
heat by fluid friction, and the fluid becomes warmer by a degree Fahr. fbr 
every 772 feet of the descent. There is potential, and there is dynamical 
energy, between the earth and the sun. There is most potential energy and 
least actual energy in July, when they are afc their greatest distance asunder, 
and when their relative motion is slowest. There is least potential energy 
and most dynamical energy in January, when they are at their least distance, 
and when their relative motion is most rapid. The gain of dynamical energy 
from the one time to the other is equal to the loss of potential energy. 

Potential energy of gravitation is possessed by every two pieces of matter 
at a distance from one another; but there is also potential energy in the 
mutual action of contiguous particles in a spring when bent, or in an elastic 
cord when stretched. 

There is potential energy of electric force in any distribution of electricity, 
or among any group of electrified bodies. There is potential energy of mag- 
netic force between the different parts of a steel magnet, or between different 
steel magnets, or between a magnet and a body of any substance of either 
paramagnetic or diamagnetic inductive capacity. There is potential energy 
of chemical fofce between any two substances which have what is called 
aflBnity for one another, — ^for instance, between fuel and oxygen, between 
food and oxygen, between zinc in a galvanic battery and oxygen. There is 
a potential energy of chemical force among the different ingredients of gun- 
powder or gun cotton. There is potential energy of what may be called 
chemical force, among the particles of soft phosphorus, which is spent in the 
allotropic transformation into red phosphorus; and among the particles of 
prismatically crystallized sulphur, which is spent when the substance assumes 
the octahedral crystallization. 
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To make chemical combination take place without generating its equivalent 
of heat, all that is necessary is to resist the chemical force operating in the 
combination, and take up its effect in some other form of energy than beat. 
In a series of admirable researches on the agency of electricity in transformar 
tions of energy,* Joule showed that the chemical combination taking place in 
a galvanic battery may be directed to produce a large, probably in some 
forms of battery an unlimited, proportion of their heat, not in the locality of 
combination, but in a metallic wire at any distance from that locality ; or that 
they may be directed not to generate that part of their heat at all, bot^ 
mstead, to raise weights, by means of a rotating engine driven by the current. 
Thus, if we allow zinc to combine with oxygen by the beautiful process 
which Grove has given in his battery, we find developed in a wire connecting 
the two poles the heat which would have appeared directly if the zinc had 
been burned in oxygen gas ; or, if we make the current drive a galvanic 
engine, we have, in weights raised, an equivalent of potential energy for the 
potential energy between zinc and oxygen spent in the combination. 

The economic relations between the electric and the thermodynamic 
method of transformation fix)m chemical affinity to avsdlable motive power 
were indicated, in accordance with the limited capability of heat to be trans- 
formed into potential energy, which the modification of Oamot's principle, 
previously alluded to, shows, and the unlimited performance of a galvanic 
engine in raising weights to the full equivalent of chemical force used, which 
Joule has established. 

The transformation of motive power into light, which takes place when 
work is spent in an extremely concentrated generation of heat, was referred 
ta It was illustrated by the ignition of platinum wire, by means of an 
electric current driven through it by the chemical force between zinc and 
oxygen in the galvanic battery; and by the ignition and volatilization of a 
sUver wire by an electric current driven through it by the potential energy 
laid up in a Leyden battery, when charged by an electrical machine. The 
luminous heat generated in the last mentioned case was the complement to a 
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deSclenc7 of heat of friction in the plate glass and rubber of the machine, 
which a perfect determination, and comparison with the amount of work 
spent in turning the machine, would oertainly have detected. 

The application of mechanical principles to the mechanical actions of living 
creatures was pointed out. It appears certain, from the most careful physio- 
logical researches, that a living animal has not the power of originating 
mechanical energy ; and that all the work done by a Uving animal in the 
course of its life, and all the heat that has been emitted from it, together with 
the heat that would be obtained by burning the combustible matter which 
has been lost from its body during its life, and by burning its body after death, 
make up together an exact equivalent to the heat that would be obtained by 
burning as much food as it has used during its life, and an amount of fuel 
that would generate as much heat as its body if burned immediately aiter 
birth- 

On the other hand, the dynamical energy of luminiferous vibrations was 
referred to as the mechanical power allotted to plants (not mushrooms or 
funguses, which can grow in the dark, are nourished by organic food like 
animals, and like animals absorb oxygen and exhale carbonic acid) to enable 
them to draw carbon from carbonic acid, and hydrogen from water. 

In conclusion, the sources available to man for the production of mechani- 
cal effect were examined and traced to the sun's heat and the rotation of the 
earth round its axis. 

Published speculations were referred to, by which it is shown to be pos- 
sible that the motions of the earth and of the heavenly bodies, and the heat of 
the sun, may all be due to gravitation; or, i?uU the potential energy ofgravita- 
Hon may he in reality the vUimate created antecedent of ail Tnotion, heat^ and 
light at present existing in the universe, 

ON THE ROTATORY MOVEMENTS OP THE CELESTIAL BODIES, 
AND THE SPIRAL FORMS OP NEBULA. 

At a recent meeting of the Astronomical Society, England, Mr. Nasmyth 
read a paper entitled, " Suggestions respecting the Origin of the Rotatory 
Movements of the Celestial Bodies, and the Spiral Forms of the Nebulae, as 
seen in Lord Rosse's Telescope." "What first set me thinking on this sub- 
ject, was the endeavor to get at a reason why water in a basin acquires a 
rotatory motion when a portion of it is allowed to escape through a hole in 
the bottom. Every well trained philosophical judgment is accustomed to 
observe illustrations of the most sublime phenomena of creation in the most 
minute and familiar operations of the Creator's laws, one of the most clia- 
racteristic features of which consists in the absolute and wonderful integrity 
maintained in their action, whatsoever be the range as to magnitude or dis- 
tance of the objects on which they operate. For instance, the minute particles 
of dew which whiten the grass blade in early mom are, in all probability, 
moulded into spheres by the identical law which gives to the mighty sun its 
globular form 1 Let us pass from the rotation of water in a basin, to the con- 
uderation of the particles of a nebulous mass just summoned into existence 
by the flat of the Creator, — ^the law of gravitation co-existing. The first 
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moment of the existence of such a nebulous moaa would be inaugurated b^ 
the election of a centre of gravity, and, instantly after, every particle through- 
out the entire mass of such nebulae would tend to and converge towards that 
centre of gravity. Let us now consider what would be the result of this. 
It appears to me that the inevitable consequence of the convergence of the 
particles towards the centre of gravity of such a nebulous mass would not 
only result in the formation of a nucleus, but by reason of the physical impos- 
sibility that all the converging particles should arrive at the focus of conver- 
gence in directions perfectly radial and diametrically opposite to each other, 
however slight the degree of deviation from the absolute diametrically opposite 
direction in which the converging particles coalesce at the focus of attraction, 
a twisting action would result, and rotation ensue, which, once engendered, 
be its intensity ever so slight, fh)m that instant forward the nucleus would con- 
tinue to revolve, and all the particles which its attraction would cause to 
coalesce with it, would do so in directions tangential to its surface, and not 
diametrically towards its centre. In due course of time the entire of the 
remaining nebulous mass would become affected with rotation from the more 
rapidly moving centre, and would assume what appears to me to be their 
inherent normal condition, namely, spirality, as the prevailing character of 
their structure: and as that is aciuaMy the aspect which may be said to 
characterize the majority of those marvellous nebulee, as revealed to us by 
Lord Bosse's msignificent telescope, I am strongly impressed with the con- 
viction that such reasons as I have assigned have been the cause of their 
spiral aspect and arrangement. And by following up the same train of rea- 
soning, it appears to me that we may catch a glimpse of the primeval cause 
of the rotation of every body throughout the regions of space, whether they 
be nebulae, stars, double stars, or planetary systems. The primary cause of 
rotation which I have endeavored to describe in the preceding remarks is 
essentially cosmical, and is the direct and immediate offspring of the action 
of gravitation on matter in a diffused, nebulous, and, as such, highly mobile 
condition. It will be obvious that in the case of a nebulous mass, whose 
matter is imequally distributed, that in such a case several sub-centres of 
gravity would be elected, that is to say, each patch of nebulous matter would 
have its own centre of gravity ; but these in their turn subordinate to that 
of the common centre of gravity of the whole system, about which all such 
outlying parts would revolve. Each of the portions above alluded to would 
either be attracted by the superior mass, and pass in towards it as a wisp of 
nebulous matter, or else establish perfect individual and distinct rotation with- 
in itself, and finally revolve about the great common centre of gravity of the 
whole. Bearing this in mind, and referring to some of the figures of the 
marvellous spiral nebulae which Lord Rosse's telescope has revealed to us, I 
shall now bring these suggestions to a conclusion. I have avoided expand- 
ing them to the extent I feel the subject to be worthy and capable of; but I 
trust such as I have offered will be sufficient to convey a pretty dear idea 
of my views on this sublime subject, which I trust may receive the careful 
consideration its nature entitles it to. Let any one carefully reflect on the 
reason why water assumes a rotary motion when a portion of it is permitted 
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to escape from an aperture in the bottom of the circular vessel containing it ; 
if they will do so in the right spirit, I am fain to think they will arrive at the 
same conclusion as the contemplation of this familiar phenomenon has brought 
me to. 

ON THE ROTATION OF THE MOON. 

One of the notable events connected with the progress of science during 
the past year has been a discussion which has prevailed in England respecting 
the question, " Does the moon revolve on her axis, or not ?" 

The question was first started by a London gentleman somewhat fevorably 
known for his literary, though not for his scientific attainments, by a commu- 
nication in the London TimeSj in which he assumed the negative in defiance 
of all astronomers. He charged them with designating that a rotation which 
is no rotation. The very fact which leads astronomers to impute to the moon 
a rotary movement, was adduced as a proof that she does not rotate. He 
argued thus : " If the moon turned at all on her axis, a little consideration 
will show that all her sur&ce would be successively shown to the. earth, and 
that it is because she has no rotary motion at all, that one side only is seen 
by us. She performs precisely the same motion in relation to the earth, that 
a point on the tire of a wheel does to the 'box or axle, or that the round end 
of the minute-hand of a watch does to the pivot in the centre. It is easy to 
construct a small instrument similar to this, by fixing a ball on one end of a 
strip of wood to represent the earth, and fastened by a pivot serving as its 
axis, and on the other end a smaller ball, also fastened by a pivot. If the 
strip of wood be turned round on its pivot at the end representing the earth, 
the small ball will exactly represent the moon, and will present the same face, 
through the whole of its revolution, to the large ball; but if the small ball be 
made to rotate on its axis ever so little, it will immediately present a change 
of fece to the larger baU, and so would the moon to the earth." 

The charge was met by a great outburst of counter-ridicule and indignation. 
A gentleman, who was an astronomer and a wag at the same time, said, 
" I beg to inform him that I live in the moon, and that as I walk round the 
earth in order to keep my weather-eye open, so as continually to have it in 
view, I am obliged to perform a rotation on my axis once a month. I tried 
the other plan long ago, by always keeping my face to the north as I made 
my rounds ; but then I turned in succession my face, my left side, my back, 
and my right side to the earth. I soon, however, got a * roimd robin' from the 
earth, requesting me to go upon the old plan ; so I gave up the^experim^nt." 
Another advised the accuser thus : " Let him walk round a circular table, 
with his face always turned towards its centre, and by observing that the 
objects which originally appe^ed on his right, will appear, on the completion 
of one half of his perambulations, to be on his left, he will probably be able to 
convince himself that he has been turning round a vertical axis." 

But as the accuser refused to be beaten down by ridicule, numerous prac- 
tical illustrations were suggested to his attention; some of which may be 
usefully transcribed. 

1. " Suppose that a mariner's compass is fixed on the edge of a wheel 
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placed in a horizontal position, and made to reyolve about its axis. In ttdb 
case the needle of the compass will always point in the same direction*- 
namely, towards the north, and the index card that is fixed to it wiU be 
carried round by the motion of the wheel without any rotation about its <mti 
axis. But this is a very different motion firom that of the moon ; and, in &ct, 
if the moon moved round the earth in a manner similar to that just described, 
all the parts of its surface would be in succession risible fh>m the latter.** 

2. " Take a common compass, and place it at the extremity of one of the 
arms of a turnstile. When the turnstile has gone half round, look at the 
compass, and you will find that the northern end of the needle points to the 
south of the card. By the time the turnstile has got all the way round, the 
needle will again, as at first, pomt to the north of the card. Now, here it is 
very plain that either the needle has moved on its axis round the card, or the 
card has performed a revolution on that which is the common axis of itself 
and the needle ; the eye will inform us that the former is not the case, and 
therefore that the latter must be." 

3. " Take a cup and ball, and marking the latter at four opposite points 
with the letters N., S., E., and W., carry it, suspended by its string, round the 
flame of a candle. You will find that if N. be kept always to the north, the 
ball consequently remaining without axial motion, the light will fall in suo- 
cession on W., S., and E., untQ it reaches N. again. But if you wish N. to 
be always illuminated, you must turn it continually towards the flame; in so 
doing, you will cause an axial rotation of the ball upon its string at eadi 
revolution which it performs round the candle." 

4. " A body is said to have no rotary motion when any line drawn in it 
continually points in the same direction in space. If the moon had no rota- 
tion, a line drscwn &om her centre to any point on her surface would con- 
tinually point towards the same place in the heavens — ^that is, towards the 
same fixed star. A body, on the other hand, is said to have a rotary motion 
about an axis, when any line drawn through that axis and at right angles to 
it gradually turns round, so as to point successively to all points of the 
heavens lying in a great circle." 

6. '' Take a disc of tin for the moon, hollowed a little on one side to make 
it balance easily on a strong needle stuck point upwards near the end of 
a bar of wood revolving horizontally. Tou can hold the disc wHh your 
finger while you turn the bar, so as to keep some mark upon the disc &cxng 
the axis on which the bar turns, and let it go just before you stop the motion 
of the bar. In the converse experiment you have only to turn the "bar, 
leaVing the disc alone; and then it will not revolve (except in its orbit), but 
will present all its circumference in succession to the axis of the bar — ^thus 
showing that an additional force was necessary to make the moon turn on its 
axis, besides turning round the earth." 

At the last meeting of the British Association, the subject was brought up 
by Dr. Whewell, who presented the following paper : — 

The moon's motion may be described, in one way among others, by saying 
that in each month she revolves about the earth nearly in one plane, turning 
always the same &ce to the earth. But a body ri^dly £s»tened to a rigid 
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fidau which revolved about the earth nearly in one pbuie, would during 
that revolution, turn always the same plane to the earth. Now, would such 
abody be described aa revolving upon its axis during such a revolution? 
By many perspns it would not be so described. But the moon, is described 
by astronomers as revolving about her axis in the course of every month. 
What are the reasons for such a description ? The reasons are briefly these : 
— 1. The moon is not fastened to the earth rigidly, nor fiistened at aU. 2. 
The moon being thus detached, the reference of the moon to the earth as a 
centre of revolution is arbitrary. S. The other celestial bodies which revolve 
about centres also revolve about their axes, and the rule regarding them 
as not revolving about their axes when they turn always the same face to the 
centre, would produce confusion : it would, for instance, compel me to say 
that the earth revolves upon her axis 365^ times in a year, whereas with 
regfixd to the fixed stars she revolves 366^ times. Also, when a body 
revolves about a centre turning always the same &ce to the centre, then is 
mechanical force required to make it so turn ; but no mechanical force is 
required to make it remain parallel to itself while it revolves round a centre. 
1. The moon is noi fastened to the earth rigidly, as the ancients supposed 
when they invented the crystalline spheres as the mechanism by which the 
heavenly bodies revolve, and by which they are connected with one another; 
and as the body representing the moon is &stened to the body representmg 
the earth in machines made by man. The moon in nature is entirely detached 
from the sun, and the &ct of her turning the same face to the earth does not 
at all form the machinery of her monthly revolution. Hence it is ascribed to 
a separate motion, her monthly revolution on her axis. 2. The reference of 
the moon to the earth is arbitrary » The moon revolves about the earth, but 
she revolves about the sun also. She revolves about the sun more than about 
the earth ; for when she is between the sun and the earth, her &ce is concave 
to the sun and convex to the earth's prbit There are, in some respects, 
stronger reasons for regarding her as &<stened to the sun than as &stened to 
the earth. But in truth she is not fisetened at all ; and the simplest way is to 
regard her aa quite detached, and to consider her motion by which she turns 
her face different ways as quite separate from the motion by which she 
revolves about any centre. 8. The other celestial bodies also revolve about 
their axes, and especially the earth. All persons agree in thus expressing the 
fact in the case of the earth ; and as there are 365 days in the year, the 
earth revolves 366 times on her axis with reference to the sun. By doing 
this she revolves 866 times on her axis with reference to the fixed stars. 



ON THE DISCOVERY, CONSTRUCTION, AND EXPLANATION OF THE 

GYROSCOPE. 

During the past year no little discussion has been occasioned by the re-ap- 
pearance before the public of an old but beautiful mechanical toy, to which 
tiie name Gyroscope has been generally applied. As the principles involved in 
Hie motions of this arrangement have been the theme of much discussion, we 
present the following articles as containing the essence of all that has been 
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published of yalue on the subject We would alao say, that the mechanietl 
arrangement refeired to is not of recent origin, but has been known for laaasr 
years. Those interested in the subject would do well to examine the art&oJM 
published in the Annual of ScL Dis. for 1865, pp. 179-186. 

The following is an abstract of a paper recently read before the Ameiictai 
Academy, by Profl LoTering: — 

*' Since the time of Foucault's celebrated experiment for illustrating tiio 
rotation of the earth by the stability of the plane of oscillation, increased 
attention has been given to the law of inertia as determining the stability of 
planes of motion. The planes of rotation conform to this general rule of sta* 
bility. Astronomy furnishes the only examples of perfect free rotatizig' 
bodies: and astronomy, here, as elsewhere, must be invoked, whenever it in 
required to give an exact experimental illustration of the fondamentai lawH 
of mechanics. Artificial experiments realize but imperfectly this penfeot 
fireedom of the spinning earth and other planets. Besides the top and the- 
devH-on-tuHhstickSy in which ^philosophy in sport' has been made ^sd^ioe in- 
earnest,' there are Bohnenberger's less fisuniliar apparatus, first described in 
1817,* and Johnston's EoUiscope,\ The necessity has recently been shown 
of adding to the description of the former the new condition of placing tho 
axis of the apparatus parallel to the earth's axis to avoid the disturbance of 
the earth's rotation, and the new appUcaiion of the instrument, when other- 
wise placed, to detecting this rotation.^ 

"In 1868, Pliicker published an account of Fessel's apparatus for experi- 
ments on the laws of rotation ;§ and, in 1854, Magnus presented to the publio 
an account of his Polytrop, also designed for similar iUustrations.| 

''Pliicker preludes his description of the Fessel machine with some remarks 
on Foisson's mathematical investigations on the subject of rotations,^ 
and alludes to Poinset's successful attempt to make the motions generaltf 
hidden under the veil of mathematical analysis more sensible to the imagi- 
nation and the eye.** Poinset thinks that, if many new truths are contained 
in analysis, they are buried in it for all but a few gifted minds. ' Thus our 
true method is but this happy mixture of analysis and synthesis, where cal* 
culation is employed only as an instrument, a precious instrument, and neoes- 
saiy without doubt, because it assures and facilitates our progress ; but which 
has of itself no peculiar virtue ; which does not direct the mind, but which 
the mind must direct like any other instrument.' 

" The origin of Fessel's machine was as follows : About 1851 this skilM 
artist of Cologne, who a few years before had distinguished himself by his beau- 
tiful Wave^Tnackiney particularly adapted for illustrating the mechanical laws of 
light, was examining the wheel of a model steam engine, and observed that^ 
while rolling it on his hand, the horizontal axis did not require to be supported 
at both ends, while there was a tendency in the axis to move in a horizontal 
plane. Fessel's practical skill, aided by the suggestions of the eminent physi- 

« Jam. Gilbert, LX p. 65. t Simmaii's Journal, XXI. p. 265. 

X Ann. Fogg., XC, pp. 860, 851. § Ann. Pogg., XC. p. 1T4. 

I Ann. Pogg., XOI. p. 298. t Joum. de Polytechn. Ecole, XTI. p. MT. 
** Siemens de Statlqae, 8th edition, 1842. 
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Ci9t PloGkeT} resulted in the oonstroction of the apparatus, which during the 
past year haa excited much attention and discovery, being regarded by many 
•0 an entirely new and iaezpUcable contrivance. 

" Upon a heavy base, stands a hollow brass column, supporting a steel pin, 
tenoinating at the end in a point. At right angles to this pin are fastened 
metallic arms. On one of these arms, and at the distance of two inches from 
tiie pin, is &stened a vertical ring. Inside of this ring is placed a metallic disc^ 
loaded at the edge, and which turns, independently of the ring, upon an axis. 
The motion is communicated by a thread wound upon the axis of the disc. 
The metallic arms contain a hinge, working on a horizontal point, which allows 
^e ring containing the disc to move in its own plane. This motion can, how- 
erer, be prevented by a revolving slide underneath. In some experiments the 
dide is placed so as to prevent the motion on the hinge, and the arms are 
balanced upon a fixed and pointed rod which is pushed into the brass column. 
Wor this purpose there is a little cap and a counterpoise which slides on the 
opposite arm to balance the disc The top has less fiiction than Bohnenber- 
ger'a or Fessel's apparatus. Also in Fessel's machine the disturbing force is 
the whole weight of the disc and ring, and not, as in Bohnenberger's madiine, 
simply an access of weight on one side of the rotating body. Hence the pre- 
cession is more rapid in the first than in the last. 

" If the disc is not rotating, it naturally drops down upon the hinge from its 
own weight 

" But when the disc is made to rotate rapidly by means of the thread, and 
then left fi:ee, it seems indifferent to gravi^, and, instead of dropping, it begms 
to revolve about the vertical axis. So that the axis of the disc acquires a mo- 
tion similar to the Frece8sion of the Equmows in Astronomy. The motion of 
revolution is opposite in direction to the rotation of the disc. When one of 
these motions is the greatest, the other is the least If the motion of revolu- 
tion is increased artificially, the disc appears lighter. If this motion is retarded, 
the disc appears heavier. BedprocsJly, if the gravity of the disc is artificially 
increased, the motion of revolution is greater. If the gravity of the disc Is 
artificially diminished, the motion of revolution is less. This variation in the 
gravity of the disc is easily effected upon an iron disc by means of a magnet 
If the action of gravity is prevented by the slide which confines the hinge, there 
is no motion round the horizontal axis. 

" The following popular explanation is given of these peculiarities of mo- 
tion.* Place the disc in a vertical plane and make it rotate. The tangential 
motion of each particle has a horizontal and vertical com(>onent As soon as 
the disc begins from its weight to incline from its original vertical position, 
the horizontal components still remain parallel to the new position, but 
the vertical components do not If the upright edge of the disc nearest 
to the eye is ascending, this edge is pushed to the left and the opposite 
edge to the right These two forces, resulting out of the deviation of the ori- 
ginal vertical components from parallelism with the disc, act as through a bent 
lever to turn the whole disc round a vertical axis in a direction opposite to its 

• Ann Po^g., XC. p. 8401 
9 
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rotation. Tbia can be shown experimentaUy by pressmg with the fingers Qpcn 
these two parts of the edge. As soon as the motion round the vertical azfa 
begins, the horizontal components of the original rotation no longer retain 
their parallelism with the disa But the tendency to presenre this parallelism, 
in other words, the tendency of the disc to preserve unchanged its plane of 
rotation, generates forces which act on the top of the wheel to the left and on 
the bottom of the wheel to the right These forces, acting by leverage, l^end to 
lift the wheel, as may be seen by pressing in the same way with the. fingers. 
When friction is excluded, this uplifting force is an exact balance of gravity, 
and the wheel neither rises nor &Us. 

'* The results of these experiments are remarkable, as i^owing how diffei^ 
ently gravity acts upon a body at rest and upon the same body in motios. 
When it acts upon a body at rest, it tends to give it a motion round a hori* 
zontal axis, but not about a vertical axis. When a body is rotating in a ver- 
tical plane, gravity tends to give it no descending motjpn round a hori2o&tal 
.axis, but simply to turn it upon a vertical line. T^s apparent medmiiaal 
paradox is beautifully illustrated in the Precession of the Equinoxes. The dis- 
turbing influence of the sun and moon, which represent the gravity to be oodp 
flidered in this astronomical example, would make the equator drop down into 
coincidence with the ecliptic, if the earth were not spinning on its axis, and 
would make the precession an unknown phenomenon. But the same forces, 
acting upon the rotating earth, move the line of equinoxes backward, 
and leave the obliquity essentially unchanged. It follows, firom the experi- 
mental illustration, as well as from the mathematical theory, that, if the disturb- 
ing forces were greater, the precession would be greater ; and if the earth's roti^ 
tion were diminished, coBteris parents, the precession would be increased. 

3. The Polytrop of Magnus consists of two rotating vertical discs, arranged 
upon an axle as the two wheels of a carriage. These discs can be set in motion 
by cords wound upon the hub of each disc, the firee ends of the cords being 
attached to the same handle. The axle which carries the discs is movable at 
its centre around a vertical and also a horizontal axis, but either of these mo- 
tions can be prevented at pleasure. If both discs are made to rotate in the 
fiame direction, or if only one disc rotates, it is not easy to turn the whole appa- 
ratus on its horizontal axis. But if the machine is prevented from moving 
round a vertical axis, there is no difficulty in disturbing it around its borizoa- 
talaxis. 

"Thus it appears in tins experiment, as well as in those made wilb th4 
Bohnenberger and ^^Bssel machmes, that a forcJ9 acting upon a free body Is 
prevented from producing motion in its ovm direction by the conical motion 
which exists around a rectangular axis. The same experiments can be made 
with the Bohnenberger apparatus, by holding or releasing the middle ring. In 
mechanics, abody has lost its stability of rotation when it has lost its freedom: 
and the most complete stability is consistent with perfect freedom. Astro* 
nomy hangs up for ever in the sky a splendid illustration of this principle. It 
c^mnot be that a less noble law preiraiis in the kingdom of mind than in that of 
matter. When the two discs are made to rotate in opposite directions with tii« 
tune velocity, there 19 no itabilityt even when the apparatus is most frea BVv 
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^he tendency of tho tTiro' rotations when combined^with a foreign disturbance 
^ing to produce equal and Opposite conical motions, the result is the same 
frant of stability as if there was no conical motion in either direction." 

Proceedings of the American^ Academy, — In a paper read before the American 
Association Meeting, at Albany, by Prof W. B. Bogers, on the above subject^ 
the following passage occurs^ 

" It always afifords a sort of intellectual surprise to perceive for the first time 
the application of some simple and familiar mechanical principle to the grand 
phenomena of astronoiAj ; to see that it is but one and the same set of laws 
which govern the motions of matter oii earth and in the most distant regions 
of the heavens; to perceive a celestial phenomenon, vast in its relations both 
to time and space, and complex in its conditions, identified as to its mechani- 
cal cause, with the rotary movement of a little apparatus on the table before 
us." 

A writer in the New York Tribune also discusses the principles involved 
in the Gyroscope as follows : — 

" There seems to be an inverse relation between the two motions. As the 
spinning motion (corresponding to the diurnal motion of a planet around its 
own axis) gradually dies away, the travelling motion (corresponding to the 
annual revolution around the sun) increases in velocity ; but at first, when 
whirling at a very rapid rate, the mass travels around the support only about 
once in ten or fifteen seconds — ^too slowly for the ' centrifugal force' due to 
that (the annual) motion to be of any practical weight. The centrifugal force 
of the particles, due to their very rapid motion around the axis or shaft of the 
wheel, is of course immensely great, but as it acts equally in all directions, up, 
down, and laterally, it is difficult to see by what authority the weight is 
diminished in the least thereby ; and the evident absence of any very deep- 
laid humbug in a toy which any one may purchase for a dollar or two and 
operate for himself, has seriously excited the curiosity of thousands of earnest 
practical men, and some space has been devoted to it in scientific and tech- 
nical journals, without seeming to touch the root of the phenomenon. It has 
been suggested by some that the intense rapid revolution might act on the 
air in some way to resist the attraction of the earth ; or again, that sufficient 
electricity might be evolved to aid in this effect ; while some have such weak 
and confused ideas on all subjects that the simple words * central forces' or 
* planetary motion' are considered very satisfactory and full explanations. 

"It win be found on trial that the experiment will succeed equally well in a 
vacuum, and what is still more interesting, if possible, the absolute weight of 
the whole is not afifected in the least by the anomalous condition described. 
Whatever the position of the axis, as it hums gaily around with one end rest- 
ing on nothing, the other extremity will be found always to puU on the string 
OP to press on the stand with precisely the weight due to the whole. Thia 
removes all apprehensions that nature's laws are about to collapse or decay, 
ftnd serves to take us a step nearer to an explanation of the secret 

"Every particle in a whirling mass tends to pull from the centre with con- 
liderable force. This, which is termed the centrifugal force of the particles, 
tKllough it does not contribute one iota to diminish its weight, tends very 
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poweifiiUy to prevent itB change of plane. A wheel so situated does 90t 
'lie round looee,' but every portion of its lim is veiy strongly pulled directly 
flxnn the centre^ ^ effect of all which is to hold it very stiffly. The ' inertia^' 
which tends to prevent the change of position of any mass, is increased ten, 
or perhaps one hundred fold when the mass is set in violent rotation. The 
wreath in the play of 'Graces' is sent whirling in its flight, to diminish the 
chances of its turning itself into an edgewise position ; and the obstinai^ with 
which a mass holds its relative position when very rapidly rotated, is availed 
of in the rifle to keep the conical ball point foremost. The Mim4 ball is in 
form like a hay stack or sugar loa^ and the rifle is grooved so as to twist or 
screw the ball around at the rate of one complete revolution in every three 
or four feet of its path. In pitching quoits or pennies the same principle is to 
a certain extent availed o^ to steady the projectile in its flight through the 
air ; freely suspended within rings like a mariner's compass, a whirling mass 
will exhibit a strong desire to revolve constantly in the same plane, and thus 
to keep its axis always in the same position. I^ however, such a mass be 
forcibly acted on by some exterior agenqy, and compelled to change its pla&ej 
as if| for example, one extremity of the axis be pulled to one side, the mass 
does not tend either to remain quietly where it is left, nor to resume its first 
positiou, but leaps suddenly towards a new position at right angles to both 
these. The immediate cause of this unexpected result is somewhat difficult of 
popular explanation, but the fact exists, and from it directly results all the 
peculiarities in the toy under notice. 

" The effort of the unsupported end of the shaft to iaJl to the earth induoes 
a horizontal twisting of the axial line, which, as one end is confined by the 
support, results in a revolution of the whole mass around that point As the 
tendency to fall is continuous, so the tendency to revolve is of the same con- 
stant character, and this revolution, by continually changing the plane in a 
horizontal direction, generates another twisting effort, tending to elevate one 
end and depress the other. It chances that the end depressed by this force is 
the supported one, while the other is correspondingly lightened, and so long 
as the motion is sufficiently rapid to make this twistmg force equal to the . 
whole weight to be supported, it will sustain itself apparently on nothing, to 
the great delight of juveniles, and the profound amazement of graver thinkers. 
The slow travelling motion of the whole around its support is vitally essential 
to its operation, and it immediately displays its ordinary weight at both extro- 
mities whenever this revolution is stopped. This motion is, in short, the effect 
of its tendency to fall, and the cause of its tendency to dimb upon its support^ 
so that the motions and forces described mutually cause and sustain each 
other, and preserve of themselves their proper relations and intensities. 

"The same principles are, to some degree, called into action in the spinning 
of a top^ although the result is less remarkable and more famOlar. The toy 
gains its steady equilibrium by changing its base in dimmiahing cirdes, \gi 
is meanwhile preserved from falling immediately over by the agency first 
alluded to, ie. the great force with which it resists any change of plano^ 
If the foot of a top accidentally drops into a depression which retains i^ th9 
mass does not fall, but gyrates rapidly around at an inclination which dimn 
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niflh^s until it retains a perpen(i[cular position. When thus oonstrained, the 
action of the top somewhat resembles the toy under notice, except in its dis- 
position gradually to right itself which proceeds from its being already in a 
position nearly perpendicular. It will be found on carefully experimenting 
with the new toy, that it sustains itself quietly only when started at or near 
a level position. If inclined upwards it acts like a top, and rights itself yeiy 
gradually up until in some cases it loses its hold on the support, and filling 
upon the table, commences a series of circumg3rrations far more vigorous than 
is consistent with drawing-room etiquette." 

PERMANENT EEPEODUCTION OF " NEWTON'S RINGS.'' 

M. Carrdre has shown to the French Academy that Newton's rings may be 
reproduced by letting fall on water a drop of a solution of bitumen of Judea^ 
with benzoin and naphtha. It is a curious optical experiment, and the more 
8CS as the film may be taken off the sur&ce of the water on a sheet of paper, 
and kept) when dry, for permanent observation. 



THE NAPOL:tfON HI. SPX-GLASS. 

The above is the name given to an 
ingenious contrivance by its inventor, 
Mr. I. Porro, a retired officer of the 
Piedmontese military engineers. We 
condense the following description from 
the Paris Illustration: — 

The improvement consists in so ar- 
ranging a series of prismatic lenses that 
the larger portion of the spy-glass may 
be placed in a vertical case; as, for 
example, in the head of a cane. Con- 
venience in holding, travelling, and 
economy of space is thus secured, while 
the power of the spy-glass is, in some 
respects, improved. 

A short instrument, like that shown 
in fig. d, when held in the hand, is lesa 
liable to oscillation, and enables the 
observer to point it correctiy and steady, 
and to measure by means of an ocular 
mkromekr the distance to a given point, whenever the absolute size of the 
body observed is known, and vke vend; it is also very convenient for trans- 
portation, making a pocket instrument without the usual sliding tubes, 
wMch prevent a correct centring of the lenses! 

^^^ spy-glass consists of an objective rectangular prism, fig. 1, ground in 
^be shape of a lens on one of its catheti, and throwing back below, by 
reflection on its hypothenuse, the horizontal rays from the exterior body 
Observed. These rays meet a second rectangular prism, where, by the last 
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nflection, they are thrown on the ocular or anterior catbetns, also Bh^>ed 
like a lens. The distance between the objective glasg and the eye is conse- 
quently but the tbicliQess of a prism (hardly two inchea), the real length of 
the apparatus becomes vertical, Is bidden inside the handle, which a&brds the 
observer a means to bold it in a steady position. The arrows indicate the 
direction in wliich the rays of light are reflected. The exterior shape, &g. U, 
is very handy, not liable to get out of order, and the whole ia quite portable, 
uid the iDstnunent very powerful. A ia the eyeglass. B thumb screw for 
regulating the focus. The greatest difficulty the inventor had to contend 
against was to obtain perfect achromatism; In this, we are told, be has 
fortunately succeeded perfectly; his instruments are as tree from colored 
spectra and aberration as the most perfect spy-glasaes constructed in the 
onlinaiy manner. A small mii^ometer is also adapted for the purpose of 
compntiug distances. 

CTKIOUS USE OF THE MICROSCOPE, 
Recently, on one of the Prussian railroads, a barrel which should have oon- 
tained ^ver coiit, was fbund, on arrival at its destination, to have been 
emptied of its predons contents, and refilled with sand. On Professor Ehreo- 
be>7, of Berlin, being consulted on the subject, he aent for samples of saad 
from all the stations along the difi^nt lines of railway that the specie had 
passed, and by means of hia microscope, identified the etatton from vhioh tba 
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interpolated sand must have been taken. The station once fixed upon, it 
was not difBcnlt to hit upon the culprit in the small number of emplojdes on 
duly there. >. 

INVESTIGATIONS RELATIVE TO THE STEREOSCOPE. 

MoUon in Stereoscopic Fortraita. — ^M. Lugeol, in making- the stereoscopic 
portrait of one of his Mends, had the idea of taking the two images or proo& 
one after the other, and making his firiend each time look upon a different 
object. Thus, during the first sitting, he looked at the glas§ of the camera 
obscura, and during the second to the right at an object fixed nearly at an 
angle of 45 deg. These two images being placed in the stereoscope, let the 
observer stand opposite a window, and, without ceasing to look at the por- 
trait, turn himself to the left or right, he will see the eyes of the portrait follow 
him as if they were animated. More than this has been effected by an adap- 
tation of Sir David Brewster's natural magic toy, whose figures drawn on a 
circle are moved quickly round, so that three or four of them catch our eye at 
a particular angle, at almost the same instant, or rather at imperceptible 
intervals, the effect of motion is given to the limbs of the stereoscopic portrait. 

On various Phenomena of Refraction through Semi-Lenses producing Ano- 
malies in the Illusion of Stereoscopic Images, — A paper was presented at the 
last meeting of the British Association by Mr. Claudet, the well known pho- 
tographist, having for its object to explain the cause of the illusion of cur- 
vature given to^ pictures representing flat surfaces, when they are ex- 
amined in the refracting or semi-lenticular stereoscope. The author showed 
that all vertical lines seen through prisms or semi-lenses are bent, present- 
ing their concave side to the thin edge of the prism, and as the two photo- 
graphic pictures are bent in the same manner, the inevitable result of their 
coalescence in the stereoscope is a concave surface. The only means to 
avoid this defect is to employ the centre of the lenses to examine the two 
pictures ; but as the centr^ does not retract laterally the two images, their 
coincidence cannot take place without placing the optical axis in such a posi- 
tion that they are nearly parallel, as if we were looking at the moon, or a 
very far object. This is an operation not very easy at the first attempt, but 
which a little practice will teach us to perform. Persons capable of using 
such a stereoscope will see the pictures more perfect, and all objects in their 
natural shape. Mr. Claudet presented to the meeting a stereoscope made on 
this principle, and many of the members present could see perfectly well with 
it. The author explained the cause of a defect which is very often noticed in 
examining stereoscopic pictures, viz. that the subject seems in some cases to 
come out of the openings of the mountings, and in some others to recede from 
behind — ^this last effect being more favorable and more artistic. Mr. Claudet 
recommended photographers when mounting their pictures to take care that 
the openings should have their correspondent vertical sides less distant than 
any two correspondent points of the first plane of the pictures, which could 
be easily done by means of a pair of compasses, measuring tliose respective 
distances. Mr. Claudet illustrated the phenomenon of vertical lines, by bent 
prisms forming by coalescence concave surfiioes. He stated that if holdmg in 
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each hand one prism, the two prisms haying their thin edges towards each other, 
we look at the window from the opposite end of the room, we see first two 
windows with their vertical lines bent in contrary directions ; but by incHning 
gradually the optical axes, we can oonveige them until the two images coa- 
lesce, and we see only one window: as soon as they coincide the lateral 
curvature of the verticiJ lines ceases, and they are bent projectively frombac^ 
to front: we have then the illusion of a window concave towards the room, 
such as it would appear reflected by a concave mirror. 

ON THE TRANSMISSION OF THE ACnVE BAYS OF LIGHT THBOUGH 
THE EYE, AND THEIB BELATION TO THE YELLOW SPOT OF THE 
RETINA. 

The following is an abstract of a paper, communicated to the Edinburgh 
Philosophical Journal, on the above subject, by Dr. Wilson. Hartmann, as 
long ago as 1849, stated, that the eye arrests the chemical radiations which 
accompany the more refrangible rays of light. Dr. Wilson not being wholly 
satisfied with this statement, determined to re-examine the whole subject, 
and to test conclusively the question, whether the eye can transmit the 
chemical rays of light. An ox eye was prepared by cutting away the 
sclerotic coat, until the choroid came into view ; a circular aperture of one- 
eighth of an inch in diameter was then made through the membranes and 
the retina, which laid bare the vitreous humor at a point opposite to that 
where the light enters. The eye was then supported in the brass mountings 
of a photographic lens, resting at the posterior end on a ring of cork, which 
fitted tightly into the tube, and retained in front by a diaphragm, so as to 
permit the cornea to protrude. From the arrangement of the fittings no 
light, except that which passed through the eye, could enter through the 
camera. A collodion glass plate being placed in the box and the camera 
being properly directed, an image was developed after an exposure of fifteen 
seconds. Other experiments subsequently made under a variety of condi- 
tions, such as would seem to obviate every objection, give similar results ; 
and fix)m these it appears certain, that the chemical or active rays of light are 
not arrested in their passage across the chamber of the eye. 

An miportant question to be next considered is, what change do the 
actinic rays undergo when they M upon that particular portion of the 
human retina which anatomists disthiguish as the "yellow spot" This 
** spot," almost peculiar to man, presents a diameter of y^ of an inch, and 
occupies the bottom of the eye, in the exact axis of its trimsparent humors. 
It is more transparent than the rest of the retina, and has long been recog- 
nised as the seat of the most perfect vision in the eye of man. Now tMs 
colored medium of the eye must produce a certain effect on the light which 
reaches it, and on the actinic rays which traverse it. Prof Goodsir has 
shown, that it is not merely the case that light traverses tiie retina to the 
dioroid, and is then reflected so as to return through-the retina, but it is only 
the rays thus returned which produce a luminous sensation. The li^t^ 
therefore, which traverses the yellow spot, and 'is then reflected forwards 
on the choroidal extremities of the optically sensific constituents of tiio 
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xetana, must be deprived, to a greater or less extent, of its actinic rays (by 
passing through the yellow spot) before it determines a luminous sensation, 
unless the portion of the retina under consideration differs from all other trans- 
parent media i^nown to us, in not arresting the chemical rays. If it be. not in 
this respect exceptionable, then the theory of perfect human vision may be 
simplified by the exclusion, from consideration of the actinic rays ; and one 
use of .the yellow spot, for which it has hitherto baffled physiologists to find a 
use, may be to extinguish these radiations. It may be further remarked, in 
reference to the absorption^of the actinic rays by the yellow spot, that the 
views of those who have described visual impressions on the retina as phe- 
nomena of the same kind as photographic impressions on chemically prepared 
surfaces must fall to the ground, if the actinic rays of hght are stopped before 
readiing the optically sensific constituents of the retina. The similar opinion, 
also, that '' spectral vision" and other abnormal peculiarities of- sight, are 
phenomena of the same kind as the development (as it is technically called), 
of latent photographic images, must, for the reason mentioned, be abandoned. 
It will still of course be competent to compare normal and abnormal vision 
with photographic effects, as phenomena displaying analogy, though not 
affinity. 

One other relation of the retina to light may be referred to. If only these 
rays which are reflected from the choroid produce by tbeir impact on the 
retina the objective perception of hght, and if the depth of tint of the yellow 
spot be considerable and its color at once homogeneous, then perfect vision 
must be exercised by yellow, and not by white hght. But if this be the case 
we should be unconscious of red and blue when seeing best, or at least 
should receive from them an impression very different from that which they 
occasion when they affect the general surface of the retina. 

NEW FOTJM OF TELESCOPE. 

At the American Association for the Promotion of Science, Mr. Alvan 
Qarke, of Cambridge, gave a description of a new instrument of his own 
invention, for measuring the distance apart of stars too distant to be brought 
into the field of view of a telescope. Within a year from the first thought 
of the instrument entering his mind, he had built a telescope of six inches 
aperture, and 103 inches focal length, mounted it equatorially, governing its 
motion by Bond's spring-governor dock, provided the two eye-pieces, and as 
a substitute for a filar-micrometer, arranged a mode of using pieces of glass 
ruled with a ruling machine. Experiments have demonstrated the feasibihty 
of using the two eye-pieces in this way, and of obtaining by them very 
accurate measures of the distances of stars, which are from three to one 
hundred minutes of space apart. The success of the instrument was, how- 
ever, greatly due to the spring-governor which keeps each star upon the wire 
accurately bisected. 

Professor Pierce said there were two other things besides the double eye- 
piece in this instrument, to which attention should be directed. The eye- 
{oece must be tested by experiments, but the new mounting of the telescope, 
a modification of the Munich, was exceedingly boantifiil, more so than even 

9* 
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the Munich, and yastly superior in oonrenience and value. The spnii|** 
goyemor also waa put into the best condition for good action there, the 
heavy mass of the telescope acting directly as a balance wheel, and control- 
ling all irregularity of moyement In short, the instrument satisfied aS 
reasonable requirements for equatorial mounting. 

kobell's stauboscope. 

At the German Association for the Promotion of Science, Dr. Grallich 
exhibited Professor Eobell's Stauroscope, for the investigation of the optical 
properties of mineral substances. The principle of this very sunple apparatus 
consists in the disappearance of the dark cross shown by plates of calcareous spar, 
when placed between two tourmalines set across, by the interposition of any 
ciystallized substance whose principal section of elasticity is not coincident 
with the polarizing planes of tourmaline. By turning the interposed plate of 
crystallized substance, a position of it is found in which the prindipal sections 
of elasticity coincide with the polarizing planes of the apparatus, and this 
coincidence is manifested by the reappearance of the dark cross. 

GEOLOGICAL SPECi:&fEKS FOB MICBOSCOPIC PUBPOSES. 

At the recent meeting of the German Association for the Promotion of 
Science, Professor G. Rose exhibited Dr. Oschalz's collection of ifl-meil^r of 
minerals and rocks, reduced to a degree of thinness sufficient to render them 
transparent, and fit for microscopic investigation. This mode of investigation 
has led to the observation of many interesting fkcts respecting the crystalline 
structure of simple minerals, and the real constitution of composite sub- 
stances, such as basalt, solenite, porphjrry, &c These plates, overlaid with 
Canada balsam, are placed between two pieces of glass, so as to be easily 
brought under the microscope. The price of the set of seventy-three plates 
is thirty-five thalers (about &l 8s.). 

ON THE PEBMANENCB OP PHOTOGBAPHIC PICTDBES. 

The Committee of the English Photographic Artists, appointed to consider 
the question of the fading of photographic pictures on paper, have submitted 
a first report as follows : — 

The committee have unquestionable evidence of the existence of photo- 
graphs which have remained unaltered for more than 10 years, prepared by 
salting plam paper with a chloride, afterwards makmg it sensitive with either 
nitrate or ammonio-nitrate of silver, fixing with a fi:^hly made solution of 
hyposulphite of soda^ and washing with water ; also of positives produced by 
Hr. Talbot's negative process. 

They have not been able to obtain evidence of photographs having been 
prepared at all upon albumenized paper, or colored with a salt of gold, or 
fixed with " old hypo," so long as ten years. They have, however, ample 
evidence of the existence of unaltered photographs so prepared five, six, and 
seven years ago. 

They have not found that any method of printing which has been commonly 
followed, will necessarily produce fadmg pictures, if certain precautions be 
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.adc^yted, nor have they evidenoe that any method which has been adopted, 
/Will not prodnoe fading pictures tinleas such precautions are taken. 

Caiuee8 of Fadi/ng, — ^The most common cause of &ding has been the presence 
of hyposulphite of soda^ left in the paper from imperfect washing after 
famg. 

The committee think it right to state, that they have been unAle to find 
any test to be relied upon, which can be used to detect a minute portion 
of hyposulphite of soda^ in the presence of the other substances which are 
obtained by boiling phot(^;raphs in distilled water and evaporating to dry- 
ness ; yet they have no doubt of the truth of the above statement^ fh>m the 
history given of the mode of washing adopted. 

The continued action of sulphureted hydrogen and water will rapidly 
destroy every kind of photc^raph ; and as there are traces of this gas at all 
times present in the atmosphere, and occasionally in a London atmosphere 
very evident traces, it appears reasonable to suppose that what is effected 
n^idly in the laboratory with a strong solution of the gas, will take place 
also sk>wly but surely in the presence of moisture, by the action of the very 
minute portion in the atmosphere. 

The committee find that there is no known method of producing pictures 
which will remain unaltered under the continued action of moisture and the 
atmosphere of London. 

They find that pictures may be exposed to dry sulphureted hydrogen gas 
for some time with comparatively little alteration, and that pictures in the 
coloration of which gold has been used, are acted upon by the gas, whether 
dry or in solution, less rapidly than any others. 

They also find that some pictures which have remained unaltered for years^ 
kept in dry places, have rapidly &ded when exposed to a moist atmospherei 
Hence it appears that the most ordinary cause of fading may be traced to the 
presence of sulphur, the source of which may be intrinsic from hyposulphite 
left in the print, or extrinsic from the atmosphere, and in either case the 
action is much more rapid in the presence of moisture. 

Mods of McuvUng Photographs, — ^The committee find that, taking equal 
weights, dried at a temperature of 212**, of the three substances most frequently 
used, viz. gelatine, gum, and paste, the latter attracts nearly twice as much 
moisture as either of the former, and as in practice a much smaller weight of 
gelatine is used than oi" gum, gelatine appears to be the best medium of these 
three ; and the committee have evidence of fiEMling having in some cases been 
produced by the use of paste. * 

Li illustration of some of the circumstances alluded to above, the committee 
think it weU to mention some instances of prints at present in their posses- 
sion : — Out of several prepared together in 1844^ three only were unaltered, 
and these were varnished soon after their preparation, with copal varnish. 
Half of another print of the same date was varnished, and the other half 
left ; the unvarnished half has fkded, the varnished part remains unaltered. 
Three pictures were prepared in 1846, all at the same time, with the same 
treatment; when finished, one was kept unmounted, the other two were 
mounted with flour paste at the same time, one of these latter having been 
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first ooated with Canada baiflam ; at present the umnonnted one and Xbe an% 
protected by the balsam are unchanged, whereas the other has £Ed^ed. 

A picture prepared m 1846 was so exposed that the lower part of it became 
wet by rain ; at present the part so wetted has faded, while the rest of it 
remains imaltered. Several pictures were prepared and mounted about ten- 
jears ago, ^d kept in a dry room for about three years without any change^ 
after which they were placed in a very damp situation, and then &dad? 
decidedly in a few months. 

IMPROVEMENTS IN PHOTOGRAPHY. 

Taking Photographic Images under Water. — ^Mr. IJ^enny, of England, pub- 
lishes in the Journal of the Society of Arts, the following account of his expe- 
rimental researches in taking photographic images under the sur£GH3e oi 
water. 

A box, made as nearly water-tight as possible, is pr^Muned large enough to 
endoee the camera. This box is fitted, in part, with a piece of plate glass, 
and on the outside is a wooden shutter, heavily leaded, and which is raised 
by a string attached to it and communicating with a boat 

On each side of the box is an iron band, terminating in a screw, and pro- 
jecting beyond the back, which is loose, and fitted with an iron bar, having' 
a hole at each end, through which the screws of the band pass, and thus the 
bade is screwed down tight against the body of the camera by means of a 
nut ; the inner surface of the back is padded, so as to make the camera box, 
as far as possible, water-tight, when the back is screwed into its place. 

The box is fixed to on iron tripod, and a band, with an eye on its upper 
margin, is passed round both camera, box, and stand ; to this eye is attached 
the rope that lowers the camera to the sea bottom, and by which it is raised. 
This is the whole of the apparatus employed. 

The first thing to be accomplished is to focus the camera^ which process la 
thus described by Mr. Penny: — 

"The camera is placed in the box on the shore, and a view is focussed^- 
taking as the foreground an object at ten yards' distance. This I did with the 
view now sent, but I fear it is too much. I then fix the stand by means of a 
triangular wooden frame forced up between the legs of the tripod stand, and 
which is prevented firom slipping down by being attached to the top of the 
tripod by a line; this keeps the camera fi'ame the exact distance from the 
ground that it was when focussed on land, and the camera being focussM for 
the same distance, it stands to reason that, provided the optical and chemical 
properties are the same, we shall obtain a similarly good picture. 

" The next thing to be do^e is to prepare the plate and inclose it The plate 
is prepared with collodion, in the usual way, under the tent It is then placed 
in the camera (my camera used for this purpose takes a plate five inches by ^ 
four inches). I then take the camera to the box and stand, and throw a blade 
cloth over all. I examine the shutter in firont of the camera box to see that 
it is tight ; then, uncapping the camera under the doth, I place it in the box, 
and finally draw up the slide. I then push the camera completely into the 
box, until the fix>nt of the lens presses against the plate glass firont of the box; 
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o&d serew on the back tight The camera is thus lights tight^ and properly 
focussed ; and- nothing remains to be done but to lower it to the bottom of 
l^esea. ' 

" Up to the present point eYeiything has been done on land. We now lash 
tiie whole of the apparatus, properly set, to the stem of the boat, and, when 
we arrive at the proper spot, sink the camenL By means of the lowering 
rope we can find when the camera is upright at the bottom. When satisfied 
on this point, we raise the shutter in front of the camera box, by means oi the 
string attached to it, and the other end of whiqh conmiunicates with the boat 
The camera is now in action. 

<< The time I allowed for my negative was ten minutes, and you will perceive 
it is a weak one. It took some time to develope with three grains of pyro* 
gallio acid to the ounce. 

" There are one or two points worthy of notice as having occurred in the 
experiment The first is, that the image is formed on the plate in its natural 
position^ and not inverted. From this it would appear that the piece of glass 
in fix>nt of the camera box, and the water conjointly, act in the same way aa 
a parallel mirror. Another &ct is, that the salt water does not materially 
ix^ure the plate. With all my care, the great pressure at the depth to which 
I sunk my camera forced the water into the camera itself and covered the 
oollodion plate. When I opened the camera and found it Aill of water, I 
despaired of having obtained a view ; but it would appear that salt water is 
not so injurious as I had feared. I took the precaution of washing the plate 
gently with fresh water, and then of dipping it for an instant in the silver bath. 

" This application of photography may prove of incalculable benefit to science. 
We may take (to a reasonable depth) sketches of submarine rocks, piera of 
bridges, outlines of sand banks, in fact, everything that is required under 
water. Should a pier of a bridge require to be examined, you have but to suit 
your camera^ and you will obtain a sketch of the pier, with any dilapidations ; 
and the engineer will thus obtain far better information than he could from 
any report made by a diver." 

On (he AppUcaUon of Photogra^phy io (he Copying of Ancient Manusari/pia^ <kc 
^-Dt, Diamond, of England, in a recent communication, states, that he has 
turned his attention to this branch of the art for some years with perfect suo- 
oefls, and recommends the following treatment as the result of his experience : — 
An old mixture of collodion originally made sensitive with a compound of 
iodide and bromide of ammonium is best ; but any old collodion is to be pre- 
Harred to newly mixed. A light object (such as the page of an ordinaiy book), 
half size, if a single lens is used with an ordinary diaphragm, is to be exposed 
about three minutes; full size, 12 or 15 minutes; a double combination lena 
takes only half the time, but should be much stopped with a diaphragm. The 
picture is to be developed as usual with a weak solution of pyrogallic acid 
freely dashed over the surface. After cleaning the picture perfecU/y from the 
hypo, a mixture should be passed over it composed of 2 drachms of bichloride 
of mercury and 2 drachms of d^oride of ammonium dissolved in 10 oz. of 
eonunon water. The picture now assumes a bluish tint Wash it quickly and 
thoioa^y, and pour over it at once a solution of hyposulphite of soda, five 
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grains to the ounce of water. This produces a most intense black, and tile 
negative, being washed and varnished, is finished and permanent Dr. Ik 
oondndes by affirming that this process is applicable to the productioii o£ 
photographic copies not merely of MSS. on vellum and paper, but of engravingiv 
medaJs, seals, oil paintings, and all similar 6b}ect& 

Ariyicial Light for taking Photographs. — ^A very brilliant light has been pr^ 
duced by directing a stream of oxygen gas into the flame of coal gas which 
had been previously made to pass through cotton and naphtha in order to 
surcharge it with carbon. With this light, using a reflector, a photograph of 
an eng^ving could be taken by the camera in a very short time. 

Ihinsferring OoUodion Photographs. — ^Alexander RoUaaen, of Birmmgham, 
England, has obtained a patent for an invention in photographs, the nature of 
which consists in transferring to paper, linen, ivory, wood, metal, or stona^ 
collodion pictures taken on glass, ^e glass plate on which the picture is to 
be taken is first cleansed with spirits of wine, naphtha^ and tripoh, and is 
finally buffed with buff leather, which has a slightly greasy sur&ce. The 
glass is then covered with iodized collodion, or albumen, and is immersed is 
a bath of nitrate of silver, to render it sensitive. It is then placed on the 
camera, the picture taken in the ordinary manner, and afterwards developed 
by first washing in a solution of nitrate or acetate of iron, then with a solution 
of hyposulphate of soda. After being well washed in pure water it is dried. 
If the collodion be of a very adhesive quality it is sometimes necessary, be£on 
drying the picture, to immerse it for two or three seconds in a bath of dilute 
nitric acid. The picture thps taken is removed ftom the glass by transferring 
the film on which it is impressed. When it is perfectly diy it may bo 
colored and tinted on the back, according to the taste of the artist, and then 
covered with varnish. If it is desired not to color the picture while on the 
glass it is covered at once with a varnish made of asphaltum dissolved in 
naphtha to about the consistency of cream. The varnish is now allowed to 
dry to a certain point, namely, when it does not seem stid^ to the touch; 
but it is not allowed to dry further, lest it should crack. It is then coated 
with a thin solution of shellac, which prevents further hardening of Hie var- 
nish. The next operation is to remove this film of collodion, with the pictore 
on it, from the plate of glass. A thin mucilage, composed of two-thirds gum 
arable and one of honey, is now laid on the varnish of the picture, and if the 
transfer is to be made on paper, it is damped first, and also coated with 
mucilage. The paper is now laid on the back of the picture, and both ore 
laid flat on a table, and clamped between two pieces of wood. The surface 
of the paper is then rolled over with a small India rubber tube, to press oat 
the air bubbles between the paper and glass. When the transfer is to be 
tskken on wood or stone care must be taken that the surface is peifeetly 
smooth, and the air bubbles may be driven out by commencing at one end, 
and laying the picture gradually down, from end to end. When the mudlage 
is dry enough — ^which may be ascertained by raismg one comer of it — ^the 
film should begin to separate itself from the glass. When this is the case, its 
complete removal may now be effected. A few drops of water are now 
introduced with a feather between the glass and film, and gradually the 
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ptetore separates ftom the glass to the paper. It ctA be transferred in the 
gecme maimer on doth. The sur&oe of the picture is now gently touched up 
with fine varnish on a pellet of cotton wool, care being exercised not to 
ii^tire the deUcate sui&ce. This varnish makes the sur&ce slightly sticky to 
receive any of the dry colors for tints. When these are laid on, the transfer- 
red picture is complete. 

GfUta Fercka Photograph. — ^The following is a description of a new process 
recently patented by Mr. F. S. Archer, of London : — ^The n^;ative picture is 
produced in the ordinary manner upon the collodion film on a sheet of glass, 
and it is fixed and dried in the ordinary manner ; it is then dipped ii^to a solu- 
tion of gutta percha^ and after draining o£f the excess it is dried by a gentle 
heat, and a nearly transparent film of gutta percha will be found upon the 
oollodion. If the film is not sufficiently thick this operation is repeated one 
or more times until a sufiOicientiy thick film of gutta percha is formed. The 
Whole is next immersed in water, which causes the collodion to separate firom 
the glass and come away with the film or sheet of gutta percha firmly adher- 
ing to it. These films or sheets are sufficiently transparent, and are tough 
and flexible, and may be handled without injury, when they may be pre- 
served in a book or portfolio. The inventor employs these films for producing 
the positives in the same manner that the ordinary glass negatives are 
employed. They may be placed with either side in contact with the paper, 
according as it is wished to obt£un a correct or a reversed picture. In pro- 
ducing the negative picture in the camera^ the sheet of glass may be placed 
either witfi the collodion surface towards the object, or with the plain surface 
towards the object. In lieu of glass a smooth sheet of silver, or other metal or 
material which is not injuriously acted upon by the chemical agents employed, 
may be used. The solution of gutta percha should be made with a solvent 
like benzole, which evaporates with rapidity. The plate may be coated or 
covered with a film of gutta percha before applying the collodion, which is 
afterwards poured upon it in the ordinary manner. The picture is then to be 
produced and fixed, and washed and coated with the gutta percha, and 
removed firom the plate, as described — ^thus a collodion film coated on both 
sides with gutta percha will be obtained. If the glass plate be covered with a 
stout film of g^tta percha before pouring the collodion upon it, as above men- 
tioned, the picture may afterwards be simply varnished with any suitable varnish 
instead of the guttapercha solution, and then removed fi*om the plate mentioned. 

MayaU^a Photographic Ivory, — ^E. Mayall, of London, has obtained a patent 
fbr the application and use of a new material in photography, known by the 
name of " artificial ivory." This substance is formed of small tablets of gelar 
tine or glue immersed in a bath of sulphate of alumina (alum) or the acetate 
of alumma. A combination takes place between the alumina and glue, and 
fi>nns the substance for receiving the photographic pictures, as a substitute for 
the common metal plates and prepared paper. It is stated that it receives a 
polish equal to ivory, and the tints of the pictures have an exquisite softness, 
fiu* surpassing those of the daguerreotype. The process for obtaining pictures 
to the same as that commonly pursued in photography. 

The Oxymd Process in Photography. — This is the name given to a now pro* 
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in photography, dbooyered by Pro£ Belamotte, of Kmg^s College, London, 
and which is said to be the most important improvement in this branch of ar6 
which has been brought out since the discovery of the collodion process. 

The new compound, called oxymel, consists of acetic acid 7 fluid ounces, 
distilled water 8 fluid ounces, and honey (despumatod) 5 pounds. 

" By the help of oxymel, all the beautiful deUcacy of the flnest collodion 
pictures may be obtained, with the convenience of the paper process, and with 
much more certainty and much greater ease. Tourists may take a dozen or 
two plates ready prepared, and during a week or a fortnight may expose them 
in the camera as they may require, and in the evening, « or even in a day after- 
wards, may develope the pictures they have obtained at their convenience." 

PHOTOGRAPHIC VIEW OF A PORTION OF THE MOON'S SUEFACB. 

M. Secchi, astronomer at Bome, has sent to the French Academy a photo- 
graphic view of the part of the moon's surface in which stands the crater 
named Copemicw. The scale is about ^r/.innr ^^® photograph was not 
taken direct fi*om the moon, but from a design executed with great care on a 
somewhat larger scale, and having for its base a micrometric triangulation of 
the prindpaL points of the area. The details were brought out with a lens 
magnifying 760 to 1000 times : the work, seemingly easy, was attended with 
great difficulties, on account of the change in the shadows with every hour, 
the moon's libration and change of distance. To avoid all these difficulties a 
general sketeh was first made under the most favorable light and view for 
marking out the crater, such as is ordinarily had when the moon is ten days 
old. After this, the details were separately made out, and then all were 
combined in their true relations, so as to make the complete sketeh. The 
result thus reached was corrected by several examinations made from the 
first point of view. A professed draughtsman was occupied with the work 
during seven consecutive lunations, without counting the time employed 
previously in practising preparatory to the work. 

As the drawing was intended to represent the great central crater, the area 
around is not yet fiUed with all the details that may be introduced; After 
completing the design with every possible care, M. Secchi has had copies 
taken by photography, one of which he has sent to the Academy. The 
crater or annular mountain has two circular walls. The outer, which is the 
lowest, has a diameter of about 48 seconds (one second corresponds to 1*820 
meters) ; the inner, the true border of the crater, has a mean diameter of 
88 seconds, and has a peak, somewhat elevated, on its western side. The 
inner area is 20 seconds across. The interior has a steep escarpment around, 
and a triple circuit of broken rocks and a great number of large masses piled 
up at the foot of the escarpment, as if they had fallen firom above. There are 
two great depressions in the north and south borders of the crater; and it Iq 
remarkable that in the direction of this line, outside, both north and south, 
there are some small craters. 

After having established the perfect resemblance which exists between the. 
volcanic mountains of the environs of Home and the lunar mountains (com- 
paring with the chart of the Roman territory made by the French officers), 
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M. Secchi adds, "The question whether volcanic action in the moon is 
actually extinct, can be answered only al^r there shall have been made a 
map of the moon's surface for a given period with the Utmost accuracy and on 
a large scale." It is to help onward this project, that he has undertaken the 
work above described. 

IMPBOYED METHODS OF ENGBAYIKG. 

The following are the details of a discovery by M. Devincenzi, of Paris, as 
communicated by him to the French Institute, which it is thought may to a con- 
siderable extent supersede wood, lithographic, and copper-plate engraving : — 

Electrography has for its principal object to convert into an engraving 
in relief all drawings made with a greasy, a bituminous, or a resinous 
body upon a metallic plate. Amongst all metals, zinc is the most proper 
for this kind of engraving, and its low price renders it still more desirable. 
The kind employed is the laminated zinc of oonmierce, the surface of 
which is grained with sifted sand, in the same manner as the stones are 
grained in lithography. You may draw on these plates, either with a 
crayon, with lithographic ink, or with any other substance employed in 
lithography. The plate, once drawn upon, is then prepared in the same 
way as if it were intended to be used for a lithographic impression ; indeed, 
zinc plates have often been employed instead of stones, and it is to Senefelder 
himself^ the inventor of the lithographic art, that this application is due. The 
effect of the preparation is: — First, to render the crayon or jdrawing ink 
insoluble in -v^ater, and to fix them on the plate ; and next, to change the 
affinity of the metal. Zinc, in its natural state, has a great affinity for greasy 
substances, and for this very reason can be easily drawn upon. But once 
prepared, this affinity is altered : after the preparation the zinc has a greater 
affinity for gum and water than for greasy substances. The slightest humidity 
on its surface suffices to repel the latter. I give this preparation to the zinc 
plate by plunging it for a minute into a simple decoction of gall nut, and after- 
wards wash the plate with dear water, and then cover it again with a solu- 
tion of gum arable. The decoction of gall nut is made with the gall broken 
into good sized lumps, in the proportion of 135 grammes (something lees than 
Jib.) in a litre (about If pint), reduced by boiling to half the quantity. The 
zinc plates, which are used in lithographic fashion, are generally prepared with 
the same decoction of gall nut ; but, in imitating the preparation of the stones, 
nitric acid is added, and often hydrochloric acid. These acids I entirely do 
away with. It is known how delicate the operation is of preparing stones 
for lithography, on account of these acids, for the preparation very often 
injures the half tints by the action which the adds exerdse both on the ink 
and the stone. On the other hand, the simple decoction of the gall nut, 
while it makes an excellent preparation, exercises no ulterior action either 
upon the drawing or the plate. This experiment may be safely repeated. 
After the drawing is made with lithographic chalk or ink upon a zinc plate, 
the latter may be left for hours or even days in the gall nut decoction with- 
out any alteration being produced either in the lines or the sur&ce of the 
plate. In lithography, on the contrary, by prolonging the addulation, both 
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the drawing and the surfeoe of the stone are destroyed. The unalterabflit^ 
of the drawing by the preparation is a very remarkable feature in this species 
of engraving, for after its application the drawing remains exactly the samo- 
as when it came from the artist's hand. The plate thui^ prepared with the* 
gall nut decoction and afterwards g^ummed, is then immediately cleared of ther 
gum with water, and I wash the drawing with essence of turpentine. In this 
state, scarcely anything is visible on the plate ; but every part of the drawing 
has a strong affinity for greasy substances, and all the other parts of the plate 
repel them. If one wished to print lithographically, it would be sufficient to 
damp the plate and pass a roller over it charged with printing ink, in order 
to obtain proofs. By my process of engraving, instead of printing ink, I 
apply in the same manner, by means of a roller, a varnish which, on account 
of the different affinities of the plate, perfectly replaces t;)ie chalk or draughts- 
man's ink, and is as easily applied as printing ink upon a Uthographic draw- 
ing, and it takes up no more time to lay on the varnish than to pull a litho- 
graphic proo£ This varnish is composed of asphaltum, of linseed oil boiled 
with litJiar^e^ and of essence of turpentine. When the varnish is dry, the 
plate of zinc is placed in metallic connexion with a copper plate of equal 
size. Over the plate which has the drawing a very weak solution of sulphuric 
acid is passed with a brush in order to cleanse it, and the two plates are then 
plunged horizontally and facing each other, at a distance of five miUvnUires 
(somewhere about i inch), into a solution of sulphate of copper of fifteen 
degrees. The sulphuric acid from the decomposition of the sulphate of 
copper dissolves all the parts of the zinc plates which are not covered by the 
varnish, and this substance not being decomposed by contact with the 
sulphate of copper, does not experience the least alteration. On account of 
the great affinity which the sulphuric acid has for the zinc, in comparison 
with the slight affinity which it has for the copper, the employment of this 
salt and the approximation of the plates give rise to a very energetic electro- 
chemical action, and at the end of a few minutes the plate is engraved. 
During the operation the zinc plate is frequently withdrawn and washed with 
pure water, in order to get rid of the parts of the sulphate of zinc and of me- 
tallic copper which adhere to its surfiace. To prove the unalterability of my 
varnish, you may make a drawing on a porcelain plate and fill it with the 
solution of the sulphate of copper: the drawing will undergo no change. 
The voltaic pile has for some time been employed to engrave on copper, but 
no one before I made the experiment has attempted relief-engraving by 
electro-chemical means. Nevertheless, it has often been observed that by the 
aid of electricity very deep lines could be cut ii^ copper plates without 
widening the strokes, — ^for while the chemical action alone bites on all sidesi, 
an energetic electro-chemical action only takes effect on the depth. This 
superiority of galvanic electricity ov.er the simple action of acids renden 
possible that kind of engraving in relief which requires great depth." 

After recognising the assistance rendered to this new invention by the pro- 
cesses of lithography and the science of electro-metallurgy, M. Devincemd 
goes on to illustrate its importance. This is chiefly shown by the j&eilitiei 
which it offers for producing, hke ordinary types, an almost unlimited number 
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of impressions. M. Devincenzi obserres that lithographic presses and copper 
^tes throw off variously two, three, four, or five hundred copies in a day: 
with his electrographic plates he has hitherto not attempted to produce more 
than three thousand within the same space, but considering the properties of 
sane, and analogous feicts, he is of opinion that any humber of copies could be 
printed. Zinc, he says, is as hard as copper, and with copper stereotypes 
millions of impressions may be struck off, nor is there any reason for sup- 
posing that zinc stereotypes would prove less serviceable. In its relation to 
wood engraving, M. Devincenzi demonstrates a manifest advantage on the 
side of electrography, as regards the more direct application of the latter. 
In the art of xylography recourse is had both to the engraver and the 
draughtsman. In electrography the work of the draughtsman is not more 
difficult, while that of the engraver disappears, and the extraordinary degree 
of perfection which can be obtained, together with the surprising celerity with 
which it can meet the various exigencies of the moment, cannot fail to add to 
its importance. Finally, electrography offers precisely the same facilities in 
its execution as lithography, and exceeds it illimitably in its po\yer of pro- 
duction; and, comparing it with line engraving, electrography has all the 
advantages of a far more facile execution, of a greater variety of style, result- 
ing from the use of crayons, of a typographical use of the press, and of a faith- 
ftd reproduction of the artist's labor. 

"We append to this notice of M. Devincenzi's invention, an extract from the 
Report made by the Committee appointed by the Academy of Sciences to 
inquire into its merits, and test its practicability : — 

" The process of engraving in relief of which we now report, fulfils the 
object proposed by M. Devincenzi, — ^that of superseding engraving on wood 
by engraving on zinc. In the former, a draughtsman and an engraver are 
necessary ; in the latter, a draughtsman only. In comparing this process with 
that of lithography, either on stone or zinc, we find this great advantage — 
that the printing by electrography is very considerable as to numbers, and 
costs very little, while the other mode is very limited and dear." 

Engraving by Light and Electricity. — ^M. Pretsch, late manager of the 
Imperial Printing Office at Vienna^ in a recent paper read before the Society 
of Arts, London, described a process, by which he obtains, on a glass or other 
plate, covered with glutinous substances, poixed with photographic materials, 
a raised or sunk design, which may be copied by the electrotype process so as 
to produce plates for printing purposes. His process is based on the action 
of light on a film of glue mixed with bichromate of potash, nitrate of silver, 
and iodide of potassium. After exposure, the plate is washed with water, a 
■olution of borax, or carbonate of soda. The image then comes out in relieC 
When the image is thus sufficiently developed, the plate is washed with 
spirits of wine, then covered with copal varnish, which is afterwards removed 
with spirits of turpentine, and then the plate is immersed in a weak solution 
of tannin. It is then ready for copying by the electrotype process. A sunk 
design is produced by a slight warmth being used after washing with the 
spirits of wine. 
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PAINTING WITH BOTH HANDS. 

The above is the title of a work recently published in England, by John 
Lone. Its design will appear from the following extract from its pages : — 

" It is clear, from the approaches to perfection which aJl great artists have 
made, that they have so managed their lines, as to involve to a certain extent 
both the lines of binocolar pictures. It is possibly connected with this 
reason, that straight, sharp, and manifestly single lines have no place in 
works of art ; but breaks, compromises, and indeterminateness, run like a 
gauze before a picture, and set the imagination free to realize more than the 
eye has &lrly before it Thus, within certain limits, the least determinate 
artists, as, for example. Turner, are the nearest to suggesting the verity of 
natural things, simply because they are the nearest to the double lines of 
nature. The solution which I have to offer, is comprised in the position, that 
amhideoctrous or two-Jianded painting wiU reaUze in art aiso^ HnocuUir or two- 
eyed pictures : that pictures painted with both eyes, or what is the same 
thing, both hands, will at length repose upon the basis of a complete physio- 
logical truth. Drawmgs and paintings hitherto, as the productions of man's 
^ right hand (and the same remark applies to a large part of the manual arts), 
have been produced from right to left But ^e stereoscope shows that 
the mode whereby nature imprints her pictures on the brain of two-eyed 
persons, is by the double or decussating method ; by one picture proceeding 
from right to left, married to another picture proceeding from left to right It 
is, however, perhaps impossible that any artist should follow out this way 
literally, by painting two pictures of a scene, each true for one of the eyes ; 
and then uniting them by means of an instrument like the stereoscope. Nor 
does it seem at all probable that the stereoscopic plan is the only one by 
which the natural decussation can be produced. At all events, the ambidex- 
trous method of producing pictures deserves a trial, as tending to realize 
artistically the same end." 

EFFECTS OF COLOR ON HEALTH. 

From several years* observation in rooms of various sizes, used as manu- 
facturing rooms, and occupied by females for twelve hours per day, I found 
that the workers who occupied those rooms which had large windows with 
large panes of glass in the four sides of the room, so that the sun's rays pene- 
trated through the room during the whole day, were much more healthy than 
the workers who occupied rooms lighted from one side only, or rooms lighted 
through very small panes of glass. I observed another very singular fact, 
viz. that the workers who occupied one room were very cheerful and healthy, 
while the occupiers of another similar room, who were employed on the same 
kind of work, were all inclined to melancholy and complained of pain in the 
forehead and eyes, and were often ill and unable to work. Upon examining 
the rooms in question I found they were both equally well ventilated and 
lighted. I could not discover anything about the drainage of the premises 
that could affect the one room more than the other ; but I observed that the 
room occupied by the cheerful workers was wholly whitewashed, and the 
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room occupied by the teelancfaoly workers was colored with yellow ochre« I 
had the yellow ochre washed off and the walls and ceilings whitewashed. 
The workers ever after felt more cheerful and healthy. After making this 
discovery, I extended my observations to a number of smaller rooms and 
garrets, and found, without exception, that the occupiers of the Vhite rooms 
were much more healthy than the occupiers of the yellow or buff colored 
rooms, and wherever I succeeded in inducing the occupiers of the yellow 
rooms to change the color for whitewash, I always found a corresponding 
improvement in the health and spirits of the occupiers. — Chrrespondeni 
of (he London BuUder. 

THE PERCEPTION OP COLORS IN PICTURES. 

Eveiy one knows that, owing to the peculiar relation that colors have to 
each other, it is difficult, in arranging a selection of pictures, to prevent them 
injuring one another: but the &ct is not "so generally familiar, that the 
impression produced by a color upon the eyes does not cease immediately the 
eye is removed from the color." 

Mr. Sydney Smirke, A.B.A., has recently addressed a letter to Sir Charles 
L. Eastlake, P.RA., directing attention to this circumstance, and suggesting 
a remedy. " Let any one," says Mr. Smirke, " who wishes to receive a full 
measure of enjoyment in a picture gallery, hold in his hand a tablet painted 
of a neutral tintj on which to rest his eyes as he passes from one picture to 
another. Has his eye become inebriated by some florid colorist? A draught 
of the neutral tint on his tablet will sober it down, and bring it to the full use 
of its sensea Has he been contemplating a glowing Italian sunset, 'A 
Masquerade at Naples ?' A glance at his tablet wiU prepare him for the 
next picture, perhaps * A, Mist in the Highlands.' By means of this tablet, 
his eye becomes, on each occasion, a tabtda rasa — a cleansed palette, prepared 
to meet a fresh assortment of colors. Its discriminating powers are restored ; 
its bias corrected ; and thus each picture will stand on its own merits, unim- 
paired by the disturbing effects produced by the impression left behind by the 
subject of the spectator's previous examination. A late eminent medical 
writer on cookery recommended that a saline or other appropriate draught 
should be administered to the cook on the eve of a banquet, so that his or 
her taste might be purified and rendered so sensitive as to secure to each 
entrSe and condiment the exact flavor that shall best recommend, it to the 
fastidious gastronomer. Yery analogous to this would be the operation of 
the proposed tablet upon the powers of the eye ; it would * purge the visual 
ray,' and so fit it to discern and appreciate the niceties of the colorist" 

In the case of landscapes, where it is desired that the eye should appreciate 
tints of green, the water suggests that the reverse of the tablet — a blank 
page in the catalogue, for example, where there is one— should be colored 
with a deep pure, but not bright red. Let the eye absorb a dose from this 
side before it contemplates a landscape, and it will be at once found to have 
been brought into a right condition for duly appreciating the artist's labor. 
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IHFBOYBMBNT IN LIGHT HOUSES. 

The following is an abstract of a paper upon the above subject reoentljr 
read before the Society of Civil Engineers (Bng.) by Mr. Herbert : — 

The floating sea-marks, as ordinarily constructed, labored under these 
several defects— of riding uneasUy on the waves, of being frequently sub* 
merged, and also of being carried away from the mooring chain being broken, 
not an uncommon pccurrence in heavy weather. To obviate these defects 
a wrought iron pear-shaped buoy was proposed, of a circular form in plan, 
the centre of gravity being placed a little below the water floating line; 
the bottom was made concave, being indented internally in the form of a 
cone, to the apex of which the mooring chain was attached. An experiment 
made with one nine feet in height, six feet six inches in diameter, and 
submerged to the extent of two feet, {U'esented under all circumstances of 
wind and tide an upright body seven feet out of the water; the power 
of retaining a vertical position arose firom the tide or wave acting simultane- 
ously, and with almost equal force, on the exterior of the buoy and the 
interior of the cone. It is. now proposed to have floating light houses upon 
this principle of construction. The security of such light towers would of 
course depend upon the moorings. Now, from observations made at Bishop's 
Rock, the most westerly of the Scilly group, it was ascertained that of waves 
measured from the hollow to the unbroken crest those which had a height of 8 
feet were in number thirty-five in one mile, and eight per minute-; of 15 feet^ 
five or six in a mile, and five per minute ; of 30 feet, three in one mile^ 
and four per minute ; and it was calculated that, with moorings suffidentlj 
strong, neither the pressure of the wind nor the action of the waves would 
cause any inconvenience upon any sea light tower on this construction. The 
present light houses could be placed only to act as warning pouits to mariners^ 
whereas these sea light towers might be advantageously employed as " guid- 
ing" or " Mr way" lights. Of course these beacons could be placed in almost 
any and every position, and would thus "form a new era in the system of 
lighting, at once double the safety of navigation, and be the means of saving 
many valuable lives." There was also this very important consideration, as 
contrasted with light houses, that the expense was very materially less, and 
the time required for construction and mooring would be very much lessened. 
For instance, the light house on the Skerry-vore Rock occupied seven years 
in building, and cost upwards of £90,000 ; whereas, by means of the sea 
light tower, the same object might be accomplished, in one year, at a cost of 
£30,000. These new forms would also possess the advantage of being acces- 
sible in all weathers. If this principle of construction proves to be correct, it 
would be evidently applicable for floating forts, and to almost every other 
description of stationary floating bodies. 

One of the most brilliant results of the World's Fair at London, was a book 
upon it, by Charles Babbage. Among the chapters of that work is one 
devoted to light houses and their improvement, and containing the general 
principles and many details of a most admirable system for distinguishing 
lights by causing them to sliow their numbers by rapid eclipses and flasho5i 
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fxf light Any digit may be expressed by an equivalent number of occulta- 
tions and restorations of the light; thus, one eclipse and one restoration 
would stand for the number one. The value of the digit, whether belonging 
to the units, tens, or hundreds' place, might be indicated by occultations 
preceded by shorter or longer intervals of light, as three occultations at inter- 
vals of a second would express three units, then a pause of several, say three 
seconds, then five occultations, would express five in the tens' place, then a 
pause of say three seconds and two occultations would express the hundreds, then 
a longer pause of say ten seconds, would show that the number was complete. 
Thus the number of a light house might be repeated more than once in a 
minute, even where the figures are quite high, and each light house would 
continue the repetition of its own number. Such lights can be^seen at least 
as &r as others which are not. temporarily obscured, and by arranging the 
numbers of the light houses along a coast, upon such a system, that the 
adjacent lights shall have very different numbers, the figures reprea^iting 
units, tens, and hundreds of the number not recurring in the adjaeent lights, 
the distinetions can practically be made very complete. Por the world-wide 
purpose of its inventor, but three digits are required. The mariner who 
approaches Sandy Hook, for example, would see constantly repeated number 
one, a fiash for a second, darkness for three. Let his pulse beat ever so 
irregularly from toil and anxiety, he could discern by it in&dlibly, that the 
dark interval was three, the light (me, and thus that this was the cynosure to 
lead him to the haven whence he would be. Nor could he mistake Fire 
Island Ught for that at Sandy Hook, for it would signal twenty-two, first 
two, next two — ^but never <me. — Prof. BacJiCj Address before ike American 
InsUtu^i 1856. 

NEW METHOD OP DETERMINING THE DENSITY OP THE EABTH. 

At the Albany Meeting of the American Association, Prof. Alexander 
remarked that the celebrated experiment of determining the density of the 
earth by the deflection of a plumb line near a mountain, was open to many 
objections, arising from the imperfections of the measurement of the density 
of the mountain, and of the deflection of the line; and proposed the reverse 
of Mohamed's doctrine, instead of carrying the plumb line to the mountain, 
he would bring a mountain to the plumb line. He would build up by the 
side of a plumb bob, on which bob he would attach the most delicate spirit 
levels, a mass of lead or iron, in the form of a sphere twenty-five or thirty 
feet in diameter, and observe the change of the spirit levels. 

Dr. Gould observed that this method was not equal to that of Cavendish, 
since the torsion balance is a more delicate test of minute forces, such as 
the attraction of the artificial mountain, than a spirit level can be. He also 
repeated the suggestion of jl^eber, that the Gaussian mirror be used, by which 
a radius of unlimited length may be obtained. 

Prof. Bartlett thought there was a more fundamental objection to Pro£ 
Alexander's method; that tlie spirit level would only show its own level 
surface, and that would be the resultant of the combined action of the earth 
and the artificial mountain. 
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Mr. Yaoghan propoeed to use the tide-watel' in the Bay of Fund/ as tha 
movable mountain. 

Pro£ Heniy said this had already been suggested, and added that this 
delicate problem of the density of the earth was under investigation by the 
Smithsonian Institution. 

NEW APPABATUS FOB TAKING SPECIFIC GBAVTTY. 

Messrs. Eckfeldt and Dubois, of the Philadelphia mint, have described the 
following new method of obtaining specific gravities: — ^The apparatus for 
taking the specific gravity of solids, is essentially a tin cup with a spout at tiie 
iB&da Five vessels are here shown, of different sizes and shapes, to suit 
different cases. Four of these are cylindrical, ranging fix>m six to ten inches 
high, and from two to five inches in diameter. The tall one (ten inches by 
two) is intended for the trial of silver spoons and forks, or articles of similar 
shape ; the others are adapted to lumps of stone or metaJ, or blocks of wood, 
of various siees. The fifiih vessel is rectangular, measuring 6| inches high, If 
inches long, and ^ inch broad, being intended for coins, not smaller than the 
half eagle or quarter dollar, and for small medals and gems of admissible size. 
This vessel is provided with a brass plate, as 2i,phmger^ for diminishing the 
surface. The smaller vessels are set firmly in mahogany blocks, to insure 
steadiness in the operation ; and these blocks have screw feet, for convenience 
of levelling. The spouts extend upward, with a curve outward, the beak 
being far enough below the top of the cup to allow for the space to be taken 
up by the specimen, that it may not force the water over the top, nor leave 
any point uncovered by water. The aperture of the spout is tapered to the 
one-sixteenth of an indi, and a small bit of wire projects downwards from, the 
beak, to carry the drops of water properly. A small cup is placed directly 
under, to catch the water displaced, and a brass weight, equal to the weight 
of this cup when empty, is found convenient (though not necessary) as a 
counter-weight. 

When the operation is to be performed, suppose upon a gold or silver ore, 
the ore is first weighed, and afterwards its surface is moistened. The vessel 
is then nearly filled with water, and so much as is superfluous, or above the 
level of the beak of the spout, runs or drips off, to a final drop. The small 
cup is then set under the beak, and the lump is carefully lowered into the 
vessel by a hair wire or waxed thread. This, of course, displaces its own 
bulk of water, which runs off into the small cup, gradually coming back to 
the former level, by a final drop. The weight of this water is the divisor, the 
weight of the lump the dividend,'and the quotient is the specific gravity. 

ACTION OF WAVES ON SEA BEACHES. 

An attentive examination of the accumulative%id destructive action of the 
waves upon shingle beaches has produced a rule, so !ar as one can be formed 
upon this subject. It has been observed that when seven, or any less num- 
ber of waves fall upon the shore per minute, that then a destructive action is 
going on— or, in other words, that the shingle is disappearing But that 
when nine or any gpreater number of waves beat upon the shore in the same 
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llitte^ thdn an accumulatiTe action id going on, or the beach is increasing. 
This rule, however, must be received with caution, for it has been remarked 
fl^t shingle generally accumulates with off-shore winds, and is scoured off 
daring on-shore winds, and we believe that, however acute and scientific 
observations may be conducted upon the action of the sea at particular locali- 
ties, it would not be prudent to receive such conclusions as applicable to 
beaches' in general. There was an instance of this last winter, when a heavy 
gtound'Swell, brought on by a gale of five hours' duration, scoured away, in 
finirteen hours^ three million nine hundred thousand tons of pebbles from the 
ecMfife near Dovot, England. But in three days, without any shift of wind, 
upwards of three million tons were thrown back again. It should be men- 
tioned that these figures are, to a certain extent, conjectural, but they 
approxboiai^ to the truth ; the quantities having been derived from careful 
Boosarement of the profile of the beach. 

OK THB GREAT OCEAN CURRENT OF THE PACIFIC. 

lAwA. Bent, of the XT. S. Navy, recently read a paper before the Geogra* 
|)hical &nd Statistical Society of New York, of which the following is an 
fltMrfraet, upon the great ocean current of the Pacific, corresponding with the 
OkOf Stream of the Atlantic. The Japanese have known it for many years^ 
if^ call it the Kurosino or Black stream, f^om its dark blue color compared 
^th that of the adjacent ocean: — 

The fountain ^om which this stream springs is the great equatorial current 
of the Pacific, which in magnitude is in proportion to the vast extent of that 
cyoean^ when compared with the Atlantic. 

Extending fh>m the tropic of Cancer, on the north, to Capricorn, in all 
probability, on the south, it h^ a width of neariy three thousand miles. 
With a vdocity of fi*om twenty to sixty miles per day, it sweeps to the west* 
ward in uninterrapted grandeur around three-eighths of the circumference of 
the globe, until diverted by the continent of Asia^ and split into innumerable 
streams by the Polynesian Islands, it spreads the genial influence of its warmth 
orer regions of the earth, some of which, now teeming in prolific abundance^ 
would otherwise be but barren wastes. 

One of the most remarkable of these ofil^oots is the Kuro-Siwo, or Japan 
Stream, which, separated fi'om the parent countty by the Bashee Islands and 
south end of Formosa^ in lat 22* north, long. 122 east, is deflected to the 
northward along the east coast of Formosa, where its strength and character 
ai9 as decidedly marked as those of the Gulf Stream on the coast of Florida. 
This northwardly course continues to the parallel of 26° north, when it bears 
off to the northward and eastward, waslung the whole southeast coast of 
Japan as far as the Straits of Sangar, and increasing in strength as it 
adyaneee, until reaching the chain of islands to the southward of the Gulf of 
Yedo, where its maTrimnm velocity, as shown by our observations, is 80 miles 
per day. « 

Its average strength firom the south end of Formosa to the Straits of San- 
gar is found to be from 86 to 40 miles per twenty-four hours at all seasons 
that we traversed it. 

10 
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Near its origin the Kuro-Siwo, like the Gulf Stream, is contracted, and ia 
usually confined between Formosa and the Majico>Sima Islands, with a widtli 
of 100 miles. But to the northward of this group it rapidly expands on its 
southern limit, and reaches the Lew-Chew and Bonin^ Islands, g:iying it a. 
width to the northward of the latter of about 500 miles. 

To the eastward of the meridian of 143'" east, in latitude 40° north, the^ 
stream takes a more easterly direction, allowing a cold current to intervene 
between it and the southern coast of Yesse, where the thermal change in 
the water is fh>m 16° to 20** ; but from the harassing prevalence of fogs during 
our limited stay in that vicinity, it was impossible to make such observations 
or experiments as to prove conclusively the predominant direction of this cold 
current through the Straits of Sangar, particularly as the tide ebbs and flows 
through them with great rapidity. Yet, from what we have, I am inclined 
to believe that it is a current from the Arctic ocean running counter to the 
Kuro-Siwo, and which passes to the westward through the Straits of Sangar, 
down through the Japan Sea, between Corea and the Japanese Islands^ and 
feeds the hyperborean current on the east coast of Chinay which flows to the 
southward through the Formosa Channel into the China Sea. For to the 
westward of a line connecting the north end of Formosa and the south-western 
extremity of Japan there is no flow of tropical waters to the northward, but^ 
on the contrary, a cold counter current fllling the space between the Kiffo* 
Siwo and the coast of China^ as is distinctly shown by our observations. A» 
fiff as this cold water extends off the coast, the soundmgs are regular and 
increase gradually in depth, but simultaneously with the increase of tempera- 
ture in the water the plummet falls into a trough similar to the bed of the 
Gulf Stream, as ascertained by the United States Coast Survey. 

The influence of the Kuro-Siwo upon the dimate of Japan and the west ooast 
of North America, is, as might be expected, as striking as that of the Gulf 
Stream on the coasts bordering the North Atlantic. From the insular posi- 
tion of Japan, with the intervening sea between it and the continent of Asia^ 
it has a more equable climate than we enjoy in the United States ; and 
since the counter current of the Kuro-Siwo does not make its appearance on 
the eastern shores of the islands, south of the Straits of Sangar, and as these 
islands, in their geographical position, have a more eastwardly direction than 
our coast, the Kuro-Siwo, unlike the Gulf Stream, sweeps close along this 
shore, giving a milder climate to that portion of the empire than is enjoyed in 
corresponding latitudes in the United Statesl 

The softening influence of the Kuro-Siwo is felt on the coasts of Oregon and 
California, but in a less degree, perhaps, than that of the Gulf Stream on the ooasts 
of Europe, owing to the greater width of the Pacific Ocean over the Atlantia 
Still, the winters ard so mild in Puget's Sound, in latitude 48° north, th^t 
snow rarely falls there, and the inhabitants are never enabled to fiU their ice 
houses for the summer ; and vessels trading to PetropaulowsM and the ooast 
of Kamtskatka^ when becoming unwieldy from accumulation of ice on their 
hulls and rigging, run over to a higher latitude on the American coast and 
thaw out, in the same manner that vessels frozen up on our own coast, retread 
again into the Gulf Stream, until favored by an easterly wind. 
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HINTS ON VENTILATION. 

Why do we want yentilation ? Why do we want freeh air ? Why do we 
want to take in oxygen ? And why do we want to get rid of carbonic add ? 
Shortly, we want oxygen becaase of its chemical energy — it is the main 
spring of our life. On it the production of animal heat depends^ and the 'vital 
powers — sensation and motion, no less than nutrition and secretion, are 
directly influenced by its action. 

Why do we want to get rid of surrounding carbonic add? laterally, 
because the carbonic add stops the way, and prevents the escape of newly 
formed carbonic add fropi within. If we were placed in an atmosphere con- 
taining as much carbonic acid as exists in the lungs, the carbonic add of the 
atmosphere would not pass from the lungs to the blood and act as a poison, 
but that carbonic add which was passing out fix>m the blood would stop in the 
lungs and prevent more from escaping out of the blood, and that carlxxiio 
iicid which was formed in the body would act as a narcotic poison. From ex- 
periments oif animals, it appears that the air must contain 20 per cent of car- 
bonic acid before absorption of that gas by the blood is observed. Moreover, 
the escape of gases from the blood affects the circulation of the blood. In 
sudden death from suffocation, the side of the heart which throws the blood 
to the lungs is found distended, whilst the side which throws the blood from 
the heart is empty ; there has been obstruction in the flow. By stopping 
respiration and causing pressure we can stop the pulse and the heart's sounds 
and impulse when we please. This is more the result of pressure than of any 
arrest of escape of carbonic add, and is a strikli^ evidence hc% suddenly the 
action of the heart may be influenced by the respiration. When the escape 
of carbonic acid from the blood is retarded or prevented, the want of ventila- 
tion of the blood causes more or less stoppage of the blood in the vessels, and 
makes the blood a narcotic poison to all the tissues with which it is in contact. 
We may consider oxygen as our most necessary food, and carbonic acid as 
the refuse which passes into our sewers. We aJl fully-beheve that a house 
badly drained causes disease and death, but will scarcely admit to ourselves 
that a house or body without good means of ventilation is a house or body 
badly drained. At present our chimnejrs are our chief aerial drains, whidi 
almost cease to act as soon as the temperature outside and inside the house is 
the same ; and even when these drains are in action, we are unwilling to 
think that that fire which ministers to our warmth, like most contrivances for 
doing two things at once, does neither well. — From a Paper read by H, Bence 
J&nes, M. 2)., before the Royal InstikUion ofEnglandf April 18, 1866. 

SELF-BEGISTEBING ANEMOMETBB. 

Mr. Welsh, Superintendent of the Kew Observatory, exhibited and de- 
scribed to the British Assodation a model of a self-registering anemometer, 
invented by Mr. Beckley. In this Mr. B. has adopted Dr. Robinson's method 
of measuring the velocity of the wind by the rotation of a system of hemisphe- 
rical cups, the direction being indicated by a double wheel fan like the 
directing vane at the back of a windmUl. A stout tubular support carries 
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the whole of the external part of the instrument, including the measurer of 
velocity, the direction vane, and a rain gauge. This support is so made that 
it can be easily adapted to the roof of any building upon which it may be 
BeoesBary to mount it AU the rotary parts of the anemometer run upoa 
friction baU& The shaft of the apparatus lor measuring the movement of the 
wind, by means of a diminishing train of wheels, is made to turn a cylinder 
upon which is wrapped a sheet of paper of the kind used for " metallic memo- 
randum books," this paper having the property of receiving a trace &om 
a style of brass. The sheet of paper is divided into two sections, upon one of 
which is recorded the motion of the wind and upon the other the direction. 
As the cylinder is being turned by the action of the wind a dock carries a 
pencil along the cylinder at a uniform rate of 12 inches in the 24 hours. To 
the lower end of the direction shaft is attached a spiral of such a figure that 
equal angles correspond to equal increments of radius; the edge of this 
spiral consists of a thin slip, of brass which touches the paper and records the 
direction of the wind on a rectilinear scale. When the sheet of paper is 
unwvapped fhun the qylinder after 24 hours, the motion of the ^^d and the 
direction are both found projected in rectangular co-ordinates. 

TO ASGKBTAIN THE DIRECTION OF THE WIND. 

Mr. T. Stevenson has communicated to the JEdinburgh Neuo PhSoeophiktd 
JcwtmH, the foUowmg accurate and easily applied method of ascertaining the 
direction of the wind, by observing the reflected image of the clouds : — 

In making some experiments, in which it was necessary to know accu- 
rately the direction of the wind, Mr. Stevenson was much annoyed by the 
insufficiency of vanes and all ordinary methods employed for that purpose. 
The under currents of air m« so numerous and conflicting, more especially in 
towns, where the houses are lofty, that the author has seen it proclaimed to 
be due east at one end of the street, while at the other it seemed with equal 
oertiunty to be ooming in a westerly direction. 

In this dilemma, it occurred to him that a more accurate conclusion mi^^ 
be arrived at, by observing the direction of the drifting clouds when reflected 
in a mirror. At first, Mr. Stevenson used a common mirror, placed horizon- 
telly, so as to have the sky reflected in it ; and having fixed upon a doud, he 
watched its progress in the mirror, taking .care to keep the eye steadily in 
one position, and carefully marking the track of the doud upon the glass with 
a pencil of soap. When this was done, it was easy, by placing a ccmipass 
on the mirror, to ascertain the direction of the wind from that of the cloud's 
path traced on the glass. A more convenient and portable instrument has 
since been constructed, consisting of an ordinary compass having a silvered 
disc in the centre of its covering glass of such a size as to allow the points of 
the needle and the graduated cirde of the compass to be seen beyond it. The 
glass has cross lines cut upon it, passing through the centre, and drawn so as 
to correspond with the cardinal points marked on the divided circle. The 
whole compass can be made to revolve in the horizontal plane, upon a point 
projecting from the bottom of the outer case. When the doud wUch is to be 
observed has been sdected, as near the zenith of the observer as possible, the 
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compass should be gradually turned round until one of the luies upon the 
glass remains coincident with one well-defined edge of the cloud as it 
passes across the field of view. The angle indicated by the magnetic needle 
being then read oft, the azimuthal bearing of the cloud's track from the ma^ 
netic north is at once ascertained. The convenience of this instrument might 
be increased by having an eye-piece attached to it, capable of being fixed in 
sudb a manner as to point to the intersection of the cross lines in the centre of 
the circle, so that the eye may be kept steadily in the same direction. By 
means of an apparatus on the principle of a camera obscura^ the direction of 
the wind could be easily ascertained by observing the compass bearing of the 
cloud's track. And, in the absence of better instruments, the reflection by a 
mirror ought certainly in all cases to be preferred to the indication of vanes^ 
whose action must always be vitiated more or less by friction, and perhaps by 
other causes, besides being liable to be acted upon by currents which have 
been distorted tcom their true direction by obstructions due to houses, trees, 
and the configuration of the earth's surface. The changes of wind and weather 
so characteristic of our climate, might, perhaps, be more certainly or more 
speedily predicted by comparing the motions of the clouds in the higher 
regions of the atmosphere, with th6se nearer the garth's surfece, than ftort 
information derived from other sources. Mr. Stevenson has observed a 
change of wind apparent in the direction of the high clouds for two days 
before the currents near the earth's surface were affected, although they ulti- 
mately assumed the same direction. 



IMPERFECTIONS OP, THE ANEROID BAROMETER. 

Fro£ Guyot, at the last meeting of the American Association, in a ^coinmu* 
nication on the Aneroid, freely acknowledged its great conveniences, but 
he entered his formal protest against dependence on it for nice measure- 
xnents of mountain altitudes. The instruments are all individuals, their 
errors subject to no rule except that of great variability. He had made many 
experiments and comparisons with good mercurial barometers, and found it 
worthy of reliance as a scientific instrument, only under the condition that it 
iakept stationary, and individually tested to learn the corrections for tem- 
perature, &0, Had he trusted to his aneroid barometer in a recent visit to the 
Black Mountains, he would have been led to errors of 400 to 500 feet, as was 
proved by the two good mercurial barometers that he carried. A traveller 
who carries an aneroid alone with him, must not expect aocuracy within two 
or three hundred feet. Simply firom motion or firom having been subjected to 
great changes of pressure, it will change its zero without giving any external 
^dication. 

ON THE SIMILARITY OP FORM IN SNOW AND CAMPHOR UNDER 
CERTAIN CONDITIONS OF CRYSTALLIZATION. 

Mr. Glaisher, in a recent paper before the London Meteorological Society, 
stated that Mr. Spencer had endeavored to observe snow ciTstals, but, from 
their perishable nature, he has experienced a great difficult, bb they requiro 
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to be maintained at a temperature below 82" of Fafarenhdt'a thenaaomctiff i 
Mr. Spenoer became deairotus, in the stady of snow crfstals, to find aome avth 
stance similar in its habits of crystallization, but of a less perishable natuso^- 
and which would enable us to trace the progress of the crystals £rc»n the 
simplest up to the most complicated forms, so that, reasoning by analogy, we 
might be able to throw some light on the subject Camphor crystallized ^wly 
does not whoUy assume the form of hexagonal crystals ; but, like snow or ioe^ 
takes the arborescent form, very similar to the fronds of ferns ; but does so 
when the process is quick. The most convenient way to repeat the experi- 
ment on camphor is, to make a solution of this substance in alcohol, and add 
thereto some water of ammonia. The field of inquiry thus opened by Mr. 
Spencer has since engaged a portion of the author's attention. The process of 
crystallization appears to proceed rapidly, and to commence simultaneously 
with the action of the air upon the liquid, but to be by no means certain of 
proceeding similarly under apparently similar conditions. The process of its 
crystallization bears the closest analogy to that of snow, and the one of most 
firequent occurrence presents an endless succession of little dots passing to and 
fro with the restless movements of animalcula ; every instant these globules 
v^y perceptibly increase in size, and develop points, generally six in number, 
which continue to enlarge until they assume the character of arborescent 
pinnsB, the addition of the elementary figure being effected at an angle of 60°. 
The crystal, when arrived at perfection, immediately begins to simplify, and 
continues to do so till it is evaporated. One main difference between these 
figures and those of snow is, that they exhibit an entire want of angularity, 
and only approximate, even when at their greatest perfection, to the snow 
crystal just as it appears before finally dissolving. The author observed that 
sometimes the figures were octagonal, and at times, when few were present, 
many would be double, for they share in this respect a peculiarity of the snow 
crystal, but differ in their being united by a point of contact common to the 
two, instead of being united by a slender axis, as in the crystals of snow. 
The author concluded by observing, that these bodies chiefly resemble the 
crystals of snow in their hexagonal star shape and in the arborescent form of 
their pinnae. If not, however, intimately allied, it is interesting to observe and 
compare the manner of their change ; and a continuation of these observations, 
varied by experiments and the employment of other solutions, may yet give 
increased information on a subject which, as Mr. Spencer remarks, is of pecu- 
liar interest, as uniting the confines of meteorology and chemistry. 

NUMBEBS IN NATUBE. 

Physical sdence shows that numbers have a significancy in every department 
of nature. Tux> appears as the typical number in the lowest class of plants, 
and regulates that pairing or marriage of plants and animals which is one of 
the fundamental laws of the organic kingdoms. Three is the characteristic 
number of that class of plants which has parallel veined leaves, and is the 
number of joints in the typical digit. Ibur is the significant number of those 
beautiful crystals which show that minerals (as well as stars) have their geo- 
metry. JFIve is the model number of the highest class of plants, those with 
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fttiicnlated veins and branches, is the typioal number of the fingers and toes 
of vertebrate animalf^ and is of frequent occurrence among star-fishes. Sixi» 
the proportional number of carbon in chemistry, and 3 X 2 is a common 
Bomber in the floral organs of monocotyledonous plants, such as the lilies of 
tiie field, which we are exhorted to consider. Seven appears as significant 
odIj in a single order of plants (Heptandria), but has an importance in the 
animal kingdom, where it is the number of vertebrae in the neck of mammaUa^ 
and, according to Mr. Edwards, the typical number of rings in the head, in the 
thorax, and in the abdomen of Crustacea. MgM is the definite number in 
chemical composition for oxygen, the most universal element in nature, and is 
very common in the organs of sea-jellies. Nine seems to be rare in the organic 
kingdoDL Ten or 5 X 2 is found in star fishes, and is the number of digits on 
the fore and hind limbs of animals. Without going over any more individual 
numbers, we find multiple numbers acting an important part in chemical com- 
positions, and in the organs of flowers ; for the elements unite in multiple 
relations, and the stamens are ofiien the multiples of the petals. In the 
arrangement of the appendages of the plant we have a stfange series, 1, 2, 8, 
0, 8, 13, 21, 34, which was supposed to possess virtues of an old date, and 
before it was discovered in the plant. In natural philosophy the highest law, 
that of forces acting from a centre, proceeds according to the square of num- 
bers. In the curves and relative length of branches of plants, there are 
evidently quantltatLve relations which mathematics haye not been able to seize 
andezpreoB. 



CHEMISTRY. 



PBODUCnON OF TSBY HIQH TSHPESATT7BE8. 

Sahits Claibb Deyille has published an extended description of the 
methods employed in bis laboratory to produce high temperatures, and his paper 
possesses great value and mterest. For operations on a small scale, DeviQe 
employs a lamp of peculiar construction, in which the vapor of oil of turpen- 
tine or any other liquid hydro-carbon is completely burned by means of a 
powerful artificial blast of air. The lamp in question would be scarcely intel- 
ligible without a figure, and we must refer for fuller details of its construction 
to the original memoir. By its means a heat, sufficient to melt feldspar, can 
be easily produced, provided that the table bellows employed is of sufficient 
size and power. [We have found it in practice less safe and convenient than 
the gas blast lamps with sixteen jets, introduced by Sonnenschein, but it gives 
a higher temperature.] The other apparatus discovered by the author is a blast 
furnace, in which platinum and many other substances can be fused. It con- 
sists of a cylinder of fire day 18 centimetres in diameter and somewhat hi^er 
than its width. ' This may be surmounted by a dome to prevent the escape of 
the coals firom the force of the blast. This cylinder rests upon the edge of a 
hemispherical cavity connecting with a good forge bellows. A circular piece 
of cast iron pierced with openings about 10 millimetres in diameter, and dis- 
posed round the edge of the plate, forms the bottom of the cylinder and sepa- 
rates it from the cavity below. The author employs as fuel, cinders from the 
hearth of a fiimace heated with the dry coal of Charleroy. These cinders are 
found mixed with pieces of coal, and are sifted upon a sieve with square holes 
of 2 millimetres in the side. What passes through the sieve is rejected. The 
coals employed must vary from the size of a small pea to that of a nut. The 
crucible is placed in the centre of the cylinder and surrounded with kindled 
wood, upon which pieces of coal of the size of a nut are laid, and upon these 
the proper fuel of the furnace. The blast is then forced in slowly and gradually 
increased. The force of the maximum temperature begins about 2 or 8 centi- 
metres above the iron plate, and is only 7 or 8 centimetres high. The coa^ 
above remain cold from the transformation of the carbonic acid into carbonic 
oxyd, which gas in the author's furnace bums with a fiame 2 metres in height 
The heat produced by this arrangement is called by the author the " blue heat^" 
from its peculiar tint In it the best ordinary crucibles run down like glass. 
The author uses three kinds of crucibles. The first is of quicklime, and is made 
of well burned lime slightly hydraulic, which is cut with a knife or saw into 
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prisms, with a square base 8 or 10 centimetres in the side, and 12 or 16 oenti- 
metres high. The edges are rounded, and a hole is made in one end of a con* 
venient size. Sometimes an inner cnidble is used, each haying its own cover. 
When the substance to be heated is very refractory, only one crucible is usedi 
and the walls of this are made 3 or 4 centimetres l^ck. The base of the cm* 
clble must be 5 or 6 centimetres below the bottom of the cavity. The space 
between the crucible and the walls of the cylinder must be 6 or 6 centimetres. 
In using a hme crucible, charcoal is first to be introduced, little by little, till 
the crucible is covered ; the heat is then very gradually increased till the cru- 
cible becomes red, when the coals are removed to make sure that the crucible 
is not cracked, after which the heat may be urged to the utmost. The second 
land of crucible is of carbon. The author uses gas-retort carbon, and fashions 
it on a lathe. To free the material from impurities, it may then be strongly 
heated in a current of chlorine, by which process it loses weight. These cruci- 
bles are placed within crucibles of lime, the Intervening space being filled with 
calcined alumina. The third species of crucible is made of alumina, obtained 
by calcining ammonia-alum. Thus prepared, it is plastic, but shrinks much on 
drying. To prevent this, the author mixes the mass with a calcined mix- 
ture of alumina and marble. A mixture of plastic and alununa, calcined 
alumina, and aluminate of lime, in equal parts, gives a very hard and 
infusible mass, which softens a little at the melting point of platmum. Once 
backed, these crucibles resist all tests ; even sodium has no action on them. 
The lime crucibles may be used whenever the alkali is not injurious,* the car- 
bon crucibles have a more limited use in consequence of their reducing 
agency. The alumina crucibles may be used ahnost always when lime will not 
answer. With respect to the heat produced by this fiimaoe, the author gives 
the following details : — ^Platinum fuses in a crucible of lime into a single well 
united button. This platinum possesses properties very different from those of 
ordinary platinum condensed firom the sponge. When copper is plated with 
the fused platinum rolled out into a very thin sheet, nitric acid has no action 
whatever, as it does not penetrate the leaf of metal A plate made from fused 
platinum does not cause the union of oxygen and hydrogen even affcer several 
hours. Fused platinum possesses a perfect softness and malleability. In a cru- 
cible of carbon, platinmn melts easUy but yields a brittle alloy of platinum, car- 
bon, and silicon. By raising the heat above the temperature required for fusion, 
Beville succeeded in volatilizing the metal with remarkable ease, so that it con- 
densed in small globules. Pure peroxy d of manganese heated with carbon fix)m 
sugar in quantity lees than sufficient to reduce the oxyd, gave fused metallic 
manganese as a brittle mass, having a rose reflection like bismuth, and as 
easily reduised to powder. Its power decomposed water at a little above the 
ordinary temperature. Chromium as prepared in a similar manner was well 
fbsed, but not into a button, at the temperature at which platinum volatilizes. 
The metal is brittle and cuts glass like a diamond. It is easily attacked by 
chlorhydric acid, but little by sulphuric add, and not at all by nitric add, either 
strong or weak. Metallic nickel fiises to a homogeneous button which may 
be forged with great facility. It has a ductility almost without limit, and is 
more tenadous than iron in the ratio of 90 to 60, according to Wortheim*s ex- 

10* 
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pvteeiitB. This niokel oontained tnom of cOiooB asd copper. Fitted eoMI 
IB M ductflees nioke], and still more t8Daoioi]8. Aeoovding to Wortheim, ite 
tenadtjistotfaatofiioDas 116 toOO, orneaiiydoaUe. The most reftactoiy 
body which the author ftiaed was sUioa^ which, however, in quantitiee of 39 
grammes waa not perfectly tiijiiifled. The author oonaidera the foaion of this 
Mty as the limit beyond which proceeaee do not ga— ^mk dt CMmiie M 
4» FMftiq^ zlTi 18d, 1656. 



GAS IN DWELLING HOUSES. — ^ITS US£S| COXYENIENCES, ANB 

ECONOICY. 

We give below the principal points and statements of a miniature pam- 
phlet recently published in London, on the *' Uses, CouTeniences, and Economy 
of Gas in Dwelling Houses," by Mr. Rutter, F.R.A.S. Of this little volume, 
over thirty thousand copies have been disposed o^ and its practical sug- 
gestions will, we think, commend themselves to every intelligent reader : — 

Gas is superior to every other material as a light-giving agent, not only on 
account of the brilliancy of its effects, and its cheapness, but because it is 
safer, economizes time and labor, and is more easily managed. Always in 
their places, the lighting and putting out of gas lights is the work only of an 
instant No sparks or impurities are blown, or otherwise scattered about; 
and, consequently, there is no risk of damaging, or setting fire to clothes or 
fUmiture, as so often happens with lamps and candles. The time usually 
occupied in cleaning candlesticks and trimming lamps is no trifling matter ; to 
say nothing of the dirt, the disagreeable odors, and the waste, consequent 
thereon. 

The management of gas is perfectly simple and easy. All that is really 
necessary to be known about turning it on, and ac^usting the supply, and 
turning it off, to insure perfect safety, might be acquired, by practice, in a few 
minutes. The most ordinary degree of care and observation are sufficient to 
guard against an escape of gas. When that happens, whether by mistake, 
neglect, or defect in the pipes or fittings, it is easily remedied. The odor of 
gas is so unlike every other, constituting one of its most valuable proper- 
ties, that it can thereby be instantly detected, traced to its source, and imme- 
diately prevented. Let it not be supposed that the odor of gas in a house 
is a common occurrence. Such a case is exceptive, and is as unnecessary as 
that drains, or sewers, or cesspools, should be choked, or overflowing, or 
left uncovered. When an escape of gas is suspected or known to exist, open 
the door and window of the room, and search for it immediately — ^but not 
witli a lighted candle— and the cause will soon be discovered. 

It must be conceded that in a house well lighted with gas, there are com- 
forts and means of enjoyment which are unknown where, fh)m necessity or 
preference, candles or lamps are still in use. The advantages of a good light 
in all parts of a house, fipom the cellar to the attics, as contrasted with an 
mdifferent or a positively bad one, are not likely to be denied. By a good light 
is intended just so much as is necessaiy — a moderate, but not an excessive 
quantity — sufficient fear all practical purposes, but no waste. In lighting 
private apartments this is a condition of the utmost importance. In shops 
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and other places of business, where doors are constantly open, and there are 
Other means of ventilation, it is not so. There a great quantity of light is 
necessary, and, as frequently happens, the number and arrangement of the 
gas-burners are intended to attract attention even more than the goods di»> 
played for sale. In the quietness of the family this must be avoided. For 
i^ecial purposes, it may be desirable to have the means of brilliantly lighting 
up particular apartments ; but on ordinary occasions, gas should be used 
solely with reference to comfort and utility. 

It is sometimes said that gas light is injurious to the eyes. During twenty 
years of careful observation and inquiry, no instance of the kind has ever 
come to my knowledge. A powerful light imprudently used, or improperly 
directed, might be expected to be hurtful ; but in that case light from ofl, 
tallow, wax, or turpentine, would be equally objectionable as that from gas. 
To say that a good light, in the sense in which the term is here employed, is 
injurious, and that an indifferent or bad one is not so, is about as reason- 
able as to affirm that the light of the moon is more useful than that of the 
sun, or that it is easier and more congenial to the feelings to read, or write^ or 
work by fire light, than by that from candles. 

The eyes are more distressed, and sight more impaired, by a few days 
of over-straining in the dimness of candle light, than by years of doeer 
application in the light from a properly regulated gas-burner. A good gas 
light, producing as nearly as possible the same effects as diffused sun light, 
placed at a proper distance from, and above, the eyes, is not injurious ; but, on 
the contrary, exceedingly agreeable and eminently preservative. The direction 
in which artificial light &lls upon the eyes has not received sufficient attention. 
Table lamps and candles are, in most instances, too low ; that is, the light is 
too near the plane of the axis of the eye to be comfortable, or to produce the 
best illuminating effects. The natural, and, therefore, the most appropriate 
position for the light, is at a convenient distance above the eye ; the angular 
direction being, of course, dependent on the height and dimensions of the 
room. In this respect, gas has an advantage over other modes of lighting ; 
the situation as well as the quantity of the light, being determinable with the 
greatest accuracy. 

An uncomfortable degree of heat is sometimes complained of as one of the 
results of lighting a room with gas. By a little forethought, and a few simple 
contrivances, this might be prevented. Let it be remembered that the 
quantity of heat emitted by lamps, candles, and gas lights is, in practice, very 
nearly in proportion to the quantity of light obtained. It matters not, there- 
fore, what means are employed or materials used in procurmg light ; for, if a 
certain quantity be considered necessary, and there be more at one time than 
another, or by using gas instead of candles the quantity be permanently 
increased, the heat diffused throughout the apartment, must necessarily be 
increased in the same proportion. 

It must also be understood, that the products of combustion are precisely 
the same in their chemical constitution, whether the light-giving material be 
wax, tallow, oil, or gas. If gas be well purified, it not only yields a more 
briUiaQt light from a flame of the same dimensions, but its combustion is more 
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perfect than that of lamps and candles. In using the latter^ there is a pre- 
paratory process of yaporization — a necessary part of the light-giTing opera* 
tion. In burning gas this is dispensed with, and many unpleasant odors are 
thereby avoided. 

How happens it that a room once considered so comfortable when lighted 
by candles, should all at once become oppresslTely warm when lighted by 
gas? This is a question not yery difficult to answer. It is an eveiy-day 
occurrence. In the room referred to on ordinary occasions, there had pro- 
bably been two candles used. On special occasions, the number might have 
been increased to four. Gas light is introduced. The usual habits of pru- 
dence and economy in the use and management of light seem to be entirely 
forgotten. Gas being much cheaper than candles, the light more agreeable, 
and the quantity so easily increased, all the thoughts are absorbed in lighting 
the room effectively. If only one gas-burner be used, — ^and that perhaps may 
not be the proper form and size adapted to the room — ^it is likely that in the 
first ezperienceS'Of a good light, the quantity may be equal to that from ei^t, 
or ten, or even twelve candles. If two burners instead of one be used, even 
supposing them to be appropriate, and of a smaller size, it is not likely that 
there will be less light than fi-om eight or ten candles. 

In the case here described, is it wonderful that^he room should be uncom- 
fortably warm 7 What is to be done ? Be more economical of light. Obtain 
the advice of those whose knowledge and experience may be relied on, and, 
following their directions, use suitable burners and glasses, admit a continuous 
supply of fresh air to the room, and adopt some of the simplest and cheapest 
methods of ventilation. All wiU then go on well. Every room and passage 
in a house might be properly, that is, effectively lighted ; and there need be 
no waste of gas, no excess of light, no uncomfortable degree of heat, and 
what is likely to be of equal importance, no cause of complaint about expense. 
These conditions imply good management ;  by which is meant just the same 
amount of care and watchfulness as are usually exercised over other domestic 
arrangements. 

There is no reason why gas should be wasted, or used extravagantly, any 
more than that the most ordinary articles of food, or clothing, or foel, should 
be thrown away or misapplied. This is a part of domestic management in 
which servants require to be well instructed. Until it is explained to 
them, it is difficult for some persons to imderstand how that which can be 
seen only by its illuminating effects can so easily be lost, or improperly used, 
or wilfully wasted. A few lessons on this subject wiU be very usefuL 
Masters and mistresses will iocrease their own knowledge, by thus endeavor- 
ing to impart a little of that which ought to be possessed by other members 
of their household. 

When it is said the cost of gas is equal only to one-seventh of that of 
(mould) candles, be it remembered the comparative cost of the materials has 
referehce to equal quantities of light from each. To suppose that the light in 
a room hitherto supplied by two candles, and afterwards by gas equal to 
twelve candles, would oost less in the latter oase than in the former, would 
be a very great mistaka Experience soon corrects these errors ; but It 
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flontetimeB brings with it a feeling of disappointment, if not of dissatiafitetion. 
Th« low price at which gas is sold, leaves a wide margm for practising 
economy. It is impossible for any one, in the transition from candles to gaa^ 
to be satisfied with the same" quantity of light they had formerly used. This 
is a practical result ; and so long as the excess is kept witl]Jn reasonable 
limits, every statement here made about the cheapness of gas, in comparison 
with candles and lamps, will be fully verified. 

There is no burner better adapted for private houses than the union-jet, 
commonly called the fish-taiL It is made of various sizes, and is cheap and 
durable. The smallest sizes answer the purpose of single-jet burners for bed- 
rooms and passages ; whilst the larger are so easily acyusted as circumstances 
require, that the combustion of the gas is perfect when the quantity of light 
issmalL 

In choosiQg fittings no special directions are necessary. So great is the 
variety, and so easy is it to obtain whatever is suitable, both in price and 
appearance, that every one's wants can be suppUed. As a matter of taste, it 
is desirable to think of the height and area of the rooms, the color of the walls, 
the style of the furmture, and the uses to which the rooms are applied. 
Light and elegant fittings, tasteful in design and beautifully got up as respects 
workmanship, have taken the place of the unmeaning masses- of metal which 
formerly disfigured, and assisted in over-heating, the best rooms in a house. 
This is an important change, and in the right direction; due, in a great mea- 
sure, to the cheapness of gas, and the increased demand'consequent thereon. 
The cost of fittings was formerly an obstacle to the use of gas. There is no 
longer any cause for complaint in this depaifment Cheapness, usefulness, 
durability, and embellishment are easily found so to harmonize that the pocket 
need take no exception to what is most approved by the eye. 

It deserves notice that the use of ground (roughed) glasses is attended by 
loss of light, and, as a consequence, more gas is- required, and, therefore, an 
additional quantity of heat produced. Under the most &vorable conditions^ 
at least one-fourth of the light is absorbed ; and when the glasses lose their 
color a still greater quantity, varying from a third to one-half Everything 
need not be given up to utility, nor must too much be yielded to appearances. 
A middle course is the easiest and the wisest. All kinds of gas glasses, espe- 
cially those used with fish-tail burners, may be made sufficiently ornamental, 
if the lower parts were left perfectly bright The Ught would, in that case, 
be most abundantly diffused, exactly where it is most needed; whilst comfort 
and economy would be easily and pleasantly combined. 

Ventilation is a subject much too difficult to be discussed in a few pages. 
Some general directions are all that can be promised, and it is hoped they will 
prove sufficient. 

Taking any number of houses in a given locality, it is not to be denied that 
those well lighted with gas are more easily and efficiently ventilated than the 
others. Spontaneous ventilation, that which most closely imitates natural 
processes, is greatly promoted, and indeed is always in operation, in. a house 
whose walls, and ceilings, and furniture are dry and warm. In such drcum- 
stanoes it iff impossible that air can remain at rest A constant interchange 
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is eSisoled; freih mat fonang itself in, and haTing its temperatufe raised^ 
when, makisg its escape, it gives plaoe to a fhrther supply at a lower ten- 
peratore. 

The process just described might be greatly assisted by the adbaoiseioB, by 
day and nig^t^ aad at all seasons, of a certain quantity of cold air into the 
principal passages of a house. An opening in a door or window, properly 
protected from weather, and on the most sheltered side of the house, is aH 
that is required. Partition walls, and others which are battened, usually supply 
ft mesas of indirect oommwioation, between floors and ceilings, with the roof 
of the house. No better eyetem ot ventilation can be adopted than to admit 
a properly regulated quantity of air, in this vray, to particular rooms where it 
is most needed. Taking the air from the top of the house, that is, from the 
roof| instead of the bottom (the kitchen and other domestic offices), it is always 
oool and wholesome. In many instances advantage might be taken of a 
picture, or a looking-glass, or a book-case to conceal an opening in Ihe 
plastering, the nearer the ceiling the better, say ten or twelve inches square, 
for the ingress of air. This should be covered with perforated zinc, to keep 
out insects, and fitted up with a 8liding-do(X' adjustable at pleasure. 

In devising plans for ventilating, many persons are greatly troubled about 
getting rid of the heated air, and they are disappointed because it will not 
make its escape at any opening they may choose for it. It is easier to begin 
by admitting a continuous supply of cool pure air; just so much of it, accord- 
ing to season, and temperature, and other circumstances, as shall be agreeable, 
and yet its presence should not be indicated by creating a draught. If this be 
well looked after, there need be no anxiety about what becomes of the vitiated 
air. That must be dii^laoed by the entrance of fresh air. Both kinds cannot 
occupy the same place at the same time. This is ventilation on the truest prin- 
ciples, and without risk of having the head almost blown off, or the feet frozen. 

The gas meter is now so generally used that any description of it is here 
unnecessary. As an accurate and disinterested measurer, between buyer and 
seller, it has no equal in commercial transactions. Its construction and mode 
of operation, the working of the index, and its means of recording the quan- 
tity of gas which passes through the machine, are easily explained and 
quickly understood, by those who wish to possess the necessary information. 

In estimating the relative cost of gas light, as compared with the light from 
tallow, wax, and oil, it has been already stated, that equal quantities of light 
from each material form the basis oi such calculations. 

The several standards of comparison and their respective prices are as fol- 
lows, namely — 

Tallow candles (dips) at 6A per Ih. 

Do. do. (moulds) 8tf. ditto. 

Oomposition candleA tOd. ditto. 

Wax ditto 9t.4a.ditto, 

Common lamp oU 5& 6tf per giL 

Sperm ditto 13«. (jitto. 

When the charge for gaa is ds. per 1,000 cubic feet, a quantity sufficient to 
Iffodufifi light equftL to that to be obtained fitnn a pound of tallow (mould} 
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GKidbM at M. will coBt <mly 1^; whi(^ is less than o&e-flfth the |Hriee of 
oAndles. Compared wi^ wax candles the oost of gas light will be one- 
sixteenth. 

In comparison with the dieapest kind of lamp oil, the cost of light from 
gas will be less than one-fifth, and compared with sperm oil only one-ninth. 
Gas is admirably adapted, and is coming extensively into use, for warming, 
ventilating, and cooking ; and for many other purposes both domestic and 
QommerciaL Oooking by gas is easily understood, and is very cleanly and 
oonvenieni In many otiier respects it possesses advantages so peculiarly its 
own, tiuit it needs only to be fairly tried to realize all that can be said in its 
fiivor. Roasting by gas is the perfection of that part of the culinary art 
The meat thus prepared, both in flavor and nutritive properties, is superior to 
that cooked by an open fire ,* and this is as applicable to the smallest, as it is 
to the largest joints. In baking cakes, or pastry, the requisite knowledge is 
acquired in a few hours ; the heat being regulated with sudi accuracy as 
always to insure success. In warming by gas it is desirable that the stove 
should communicate with a flue or diimney ; but always in such a manner aa 
that, whilst the products of combustion escape, as much as possible of tha 
heat might be retained hi the apartment 

rNTSSTIGATIONS IN CHLOBDOirBy. 

The anomalies presented at times in the process of treating with hypodilo* 
rite of lime (commonly called chloride of hme) the standard test liquors of Gay. 
Lussac, have just been explained by MM. Fordos and G^lisL A normal solu^ 
tion of the hypochlorite having, at the end of some time, lost its standard 
value without having lost its bleaching power, these chemists examined the 
liquid and found that a part of the hypochlorous acid was changed to chlorous 
acid, which bleaches indigo well, but does not act on the .arsenous add 
employed in the process of Gay Lussac. 

This fiuit is of great importance in commerce ; for on examining a hypochlo- 
rite of lime or aoda^ the merchant or dyer is not anxious to learn the quantity 
of hypochlorous add present, but wishes to know the quantity of coloring 
matter a given weight of the hypochloric will bleach. 

MM. Fordos and G^lis have therefore sought for a better process ; and after 
employing it for four years in the fine establishment founded by them on the 
Seine, they publish it for the benefit of the trade. They replace the araenons 
add with hyposulphite of soda, a salt that is definite hi oompositicHl and 
unalterable of itself and which chlorous add destroys easily. It is very 
soluble in water, and not poisonous, and therefore every way preferable to 
the arsenous add. 

Excepting this substitution, the process resembles that of Gay Lussac. 
2*77 grammes of crystallized hyposulphite of soda dissolved in 1 litre of water, 
constitutes the test liquor, correspondmg to the arsenical solution of Gay 
Lussac. After havhig taken 10 cubic centimetres of this normal liquor, 100 
parts of water are added and some drops o£ indigo ; and as the hypochlorites 
are generally alkaline, and since the hyposulphite of soda does not deoompose 
readily except in an add liquid, some drops of nlphuiic add are added. As 
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the solution of hyposulphite has been previoosly diluted with water, tbera-s 
BO danger that the hypooilphurous acid will be immediately decomposed in 
consequence of the slight excess of sulphuric add added. 

This hyposulphite is also an excellent antidote of bromine and iodine^ which 
are largely in use in the operations of photc^praphy. 

ATOMIC WEIGHT OF LITHIUM. 

Prof J. W. Mallet has, during the past year, accurately re-determined the 
atomic weight of lithium, heretofore a not ftilly settied pdnt. Prof. K., by a 
series of analyses, has shown, beyoQd a doubt^ that 86.89 must be taken as 
the equivalent of this metal, a number corresponding to 6.95 upon the hydro- 
gen scale. 

ON THE COMPOSITION OF THE PHOSP^ATB OF UME FOUND IN 

WATBBS NATUBALLY. 

In the Scientific Annual for the year 1855, an investigation of a guano 
of remarkable composition by Dr. A. A. Hayes, is given. The restriction 
imposed on him by those having an interest commercially in monopolizing 
the article being removed, we can now state that the remarkable body 
named by Dr. Hayes rock guano, abounded in Monks Island off the coast of 
British Guiana. In the experimental course adopted for the purpose of 
explaining how comminuted fish bones and animal matter oould form a solid, 
compact, and hard rock, which some persons considered as a lavoj it was 
demonstrated that the decomposition of organized bone in pure or saline 
water, offered points of great interest to chemists and geologists. The f<d- 
lowing is a brief abstract of the results obtained: — 

Where bones immersed in water, either pure or saline^ are exposed to the 
temperature of 80^ F., a fermentative decomposition of the tissues of the bones 
commences and continues for some time. The gases evolved are mixed witii 
the adds and etliers usuaQy produced in the decomposition of muscle, and 
the sulphur compounds are also present, air being freely admitted. The &t- 
cells of the tissues become broken, &ts and oils are separated, while a super- 
fidal breaking up of the structure of the bone occurs ; translucent bones, like 
fish bones, become more opaque^ and an evident chemical change of composi- 
tion advances. 

' The water becomes greyi^ in color fix)m suspended matter, and contains 
the whole series of adds known to attend organic decomposition in presence 
of azotized compounds, but most remarkably it is dScdUTie in its action on test 
papers. At a certain stage of the action, no ammoma is present as a hose. 
The fluid either from pure water, or saline, or sea water, will bear heating to 
S00° F., and a coagulation of albuminous compounds ensues, ikeflmd remainr 
ing aXkcMne. 

Tested for bone phosphate of lime, this salt is found to be present in tiie 
same proportion as we find dissolved fix>m recent bone by warm wat^ diges- 
tion, and without further examination the case might be passed as one<^ 
simple solution of bone phosphate in a gelatinous solvent 

If an excess of ammonia be used to separate the bone phosphate dissolved, 
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«Dd a moderate heat, or even boiling, be resorted to, the whole of the bone 
pho^hate can be aeparated, leaving a clear fluid, which, thus deprived of 
most of its organic matter, readUy passes the filter. 

On adding to this filtered solution an ammoniacal solution of lime, an 
instant abundant precipitation of a hydrated salt takes place to such an 
extent that the whole fluid becomes a jelly in consistency. This salt is prin- 
cipally bone phosphate of lime, crenate of lime being present^ besides other 
organic salts of lime. 

The phosphoric acid thus separated from the bone in putrefaction, leavet 
the lime base in the presence of arsenic and other organic adds, for the 
carbonic acid to unite with and form carbonate of lime, at the same moment 
phosphoric acid dissolves in theflmd wiihouL preventing an aikaUne reaction* 

Recently prepared bone phosphate of lime can be decomposed by a cur- 
rent of carbonic acid in pure water ; the bicarbonate of lime separates partly 
as carbonate and partly remains in solution. Ammonia causes bone phos- 
phate to fall, but the filtrate contains much phosphoric acid, which is uncom- 
bined with an earthy base. 

The fluid 'which dissolves phosphoric acid from the bone, also holds a small 
quantity of bicarbonate of lime in solution, but the alkaline action is not 
wholly due to the presence of this compound. It appears that a portion of 
protein or other animal organic base holds the phosphoric add engaged at 
the moment of its separation. 

In two cases of poisoning by phosphorus, which were chemically ex- 
amined by Dr. Hayes, the contents of the stomach, and even the parts of the 
tissues, altered by the phosphorus were strongly alkaline. Both cases 
afforded a compound in which the phosphorus as phosphorous add was in 
union wit^ organic matter. 

This elimination of phosphoric add in the progress of putrefactive fermen- 
tation, explains, as had been done, the formation of rock guano.' It shows 
us how readily bones give to sea water and other waters their phosphoric 
acid. In connection with physiology, the experiments show that phosphoric 
«dd may exist in the tissues, although the compound be alkaline or neutral, 
and that a phosphate may pass away or be so placed without the disturbance 
which might have been expected. 

"Wohler has more recently shown the solubility of bones in water, but it is 
possible the beautiful decomposition here described may have escaped hia 
attention. 

ON THB COMPOSITION OP THE DEPOSIT OBTAINED BY THE 

EVAPORATION OF SEA WATER. 

An extended research on the composition of natural waters, carried on &>r 
some years, by Dr. A. A. Hayes, has demonstrated the existence in all 
Biitnral waters of certain organic salts, which, present in only minute quan- 
ti^ relatively, have yet a very important and wide bearing on the origin of 
cemented rooks. It became important,^therefore, to study with much minute- 
ness the composition of sea water, omitting the more obvious and well known 
materials which form the saline parts, and keeping in view those which elude 
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the ordinary analytical procecBes. A part of these results has been published 
in the proceedings of the Boston Society of Natural History, while some of the 
more important conclusions have not yet appeared. The present article is 
intended to illustrate the method resorted to in a particular case, and to give 
the composition of the matter which forms by the evaporation of sea water, in 
presence of a large volume of the water, and excluded from matters in suspen- 
sion, in its relation to the new fisicts. Analysis had shown that the water of the 
Carribean Sea, at different depths and in different months of the year (which, 
from the currents and great evaporation, may be considered as representing 
the main composition of sea water), contained organic salts of lime, one of 
which, the crenaie^ was easily recognised, while one leas easily determined 
awaits further examination. This fact, established by analyses of many 
samples, suggested the importance of a re-examination of the deposit which 
falls from concentrated sea water affected by heat, although the deposit in 
the water of seargoing steamers had been analysed by skilful chemists before. 

A moment's consideration of the circumstances shows that the supply 
pump of the boilers of a sea-going steamer must take up an average of the 
superficial waters through which the vessel passes and re-passes, and any 
deposition taking place in the water of the boilers would represent an average 
composition in the earthy salts susceptible of deposition. The fine steamers 
of the Collins line to Liverpool from the port of New York, are provided witii 
boilers composed in large part of vertical tubes, formed of fine brass, drawn from 
ingots. The water of the ocean is pumped into horizontal reservoirs, fix>m 
which it rises only so rapidly as the evaporation demands, and hence any 
deposition taking place in the brass tubes will be free from suspended 
impurities, and represent such compounds, whether pre-existing in the water, 
or formed^in it by heat as it becomes concentrated, while abundance of water 
is present A quantity of this deposition obtained from the polished tubes of 
brass, when subjected to analysis, gave about twelve per cent, of sub-carbonate 
of magnesia, to about eighty-three of sulphate of hme, besides phosphate of 
Kme and other products. 

The sub-carbonate of magnesia results from the action of the organic salts 
of brine on magnecdan salts contained in sea water, as takes place in the 
analysis of sea water, and hence this decomposition, which had been referred 
to the presence of bicarbonate of lime, becomes a simple case of double 
decomposition. Experiments show that bicarbonate of lime does not decom- 
pose magnesian salts, but dissolves with them; while carbonate of lime, 
boiled with magnesian salts, decomposes them : the action is never perfect in 
presence of sulphate of lime. A portion of carbon derived from one of the 
organic acids by the action of heat, is always present, as is also a silicate of 
iron, which had been dissolved in the water. 

The phosphate of lime foimd is not bone phosphate existing in the water, 
but the phosphate contakung two proportions of base to on^ of add, as found 
by Dr. Hayes to result in all cases of decomposition of bones in water, 
either pure or saliae. The action of this organic salt, proved to etxist in fiea 
water in cementing rocks, is a subject to be considered by itself 
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TO MAKB EAKCID OIL SWEET. 

A correspondent of the London JBuUder gives the following results of hia 
experiments upon rancid oiL 
The following substances wiH prevent oil from getting rancid: — 

1. Sweet spirits of nitre. A few drops added to the oiL The effect is due 
to the nitric add of the spirit, oxidizing every thing but the oil itself The 
hydrogen has nothing to do with it. 

2. Creosote appears to answer even better than the last. 

3. Methylic alcohol (common "wood-spirit"), if added in small quantity 
to oil, will prevent its putrefaction, probably from the creosote, &a, it contains. 

4. Hypochlorite solution. The hypochlorite of soda is about the best, but 
a little strong solution of chloride of lime does very well, shaken up with the 
oil : when required for use, the oil may be decanted fix)m the top, or drawn 
off with a syphon ; or let the mixed oil and solution be poured upon a circular 
filter, ihorottghly wetted with water^ and placed in a funnel, when the solution 
will pass through the filter, the oU being left Any liquid which does not 
perfectly mix may be separated in this manner ; the filter paper to be pre- 
viously wetted with the fluid intended to pass through. 

6. Small pieces of charcoal, soaked vrith diluted nitric acid, I have found 
to possess similar properties to the above. 
Substances that will make rancid oil sweet : — 

1. Sweet spirits of nitre. 

2. Creosote {very uncertain — cannot be depended on). 

3. Methylic alcohol (very uncertain— oi httle use). 

4. Hypochlorites {quite effectual in a few hours ; in a few minutes if boiled : 
the dry salts are of little use). 

6. Peroxide of manganese (very good). 

6. Animftl charcoal (very good, but takes a few days, unless boiled with 
the oil). 

7. Charcoal (of no use unless boiled with the oH: that fi*om heechwood is 
best). 

IMPROVEMENTS IN THE MANTrPACTUEE AND PSEPABATION OP 

OILS AND FATS. 

Oil from (he Avocado Pear Tree, — ^The Avocado pear tree (Laurus Fersea), 
a native of the West Indies, produces a highly oleagmous fruit, which yields 
an oil that promises to be useful in the arts. The G9vemor of Trinidad lately 
forwarded some specimens of this oil to Prof Hoffiuan, who states that the 
oil has an acrid principle in it which he has been unable to separate, and also 
contains much mucilage ; but that when treated with a small quantity of sul- 
phuric acid, after the manner practised in France for the refinement of rape 
oil, a very excellent oil for purposes of illumination was obtained, being, in 
&ct, nearly as good as sperm oiL The oil is also very suitable for the manu- 
&cture of soap, either in its unbleached state or after having been bleached 
with chlorine. 
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VvJcanized OUs. — ^A patent has been taken out in England, by Alexander 
Parkes, for treating oils with the chloride of sulphur, which changes their 
character, rendering them similar to vulcanized india rubber, and insoluble in 
mineral naphtha and sulphuret of carbon. He heats about 2 parts, by weight, 
of the chloride of sulphur with 8 parts, by .weight, of oil, up to about 250* 
when the combination of. the two is effected. This vulcanized oil, it is 
Stated, can be mixed with gutta percha or india rubber, to cheapen the 
manufactured articles made from these materials. 

OU far Fainting. — ^P. Gontier, of Paris, has taken out a patent for treating 
poppy, linseed, and other oil for mixing with paint, by adding to these oils, 
when slightly heated in a caldron over a fire, sulphuric acid, resin, man- 
ganese, and litharge. One pound of oil of vitriol and 1 pound of manganese 
are sufficient for 10 gallons of oil and 10 pounds of resin. They must be 
added cautiously, and stirred well for three or four hours. 

Products of Castor Oil — A patent has been obtained by "Wilson and Payne, 
of London, for an improvement in treating oils to obtain a new elastic pro- 
duct. Castor oil is placed in a still, and the temperature of it is raised to 600** 
or 650* Fah. — superheated steam being used in heating. As the act of dis- 
tillation goes on at this heat, it is found that when about one half of the con- 
tents of the still have passed over in the form of fkt acids and glycerine, a 
few drops of a milky- white substance also come over. The heat is then cut 
off, and the distillation stopped. On the interior of the still there is now 
found a peculiar spongy elastic matter, which has an offensive odor, which is 
removed by a current of low pressure steam, and washing with a solution of 
the carbonate of soda. "We understand that this elastic product possesses 
some of the qualities of India rubber. 

A Mr. Durant, of London, has also obtained a patent within the past year 
for extracting a very clear oil from the castor beans. The outer skin is first 
removed by rollers previous to the crushing and heating of them. This sim- 
ple improvement produces a clear and fine oil, which it is proposed to call 
" castrine," the outer cuticle being then applicable for manure- and other 
purposes. By this process the thicker portion, or stearine, which is now lost 
(by being mixed and left with the outer skin or cuticle), is obtained^ and the 
oleaginous or thin portion of the oil is not colored and deteriorated. 

OH from Petroleum and Coal — Mr. Bancroft, of Liverpool, has lately 
patented a method of manufacturing oil from petroleum, or earth oil, found 
in Burmah and other countries of the East, which process is as follows :^ 
The crude petroleum, or earth oil as imported, is placed in a cast iron stiH 
of ordinary construction, to the centre or body of which a spiral worm of 
copper is fixed, attached to a steam pipe x>assing out of the aide near the 
bottom, and communicating with an ordinary steam boiler capable of resisting 
a pressure of 60 lbs. to the square mch. The copper worm should be open 
at the top, and terminate one foot above the cylindrical part of the still, or 
one foot within the dome. The still should be supplied with longitudinal 
copper condensing pipes placed in an iron or wooden cistern lined with lead, 
which is to be supplied also with a steam pipe communicating with the boiler, 
and filled with water. The still being charged with the crude petroleum, tho 
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fiiBt part of the distillation is carried on by the aid of high pressure steaxa 
being passed through the spiral worm until the most volatile parts, among 
which is eupion, are driven off; the steam so applied should not be less 
than fifty, and not more than sixty pounds' pressure to the square inch* 
Pifty pounds' pressure is found to answer in practice. The distillation is 
then continued, aided by a gentle fire placed underneath the still, until one* 
fifi^h part of the contents of the still have passed over into the receiver, and 
that one-fifth part is found to ,be eupion nearly pure. The contents of the 
receiver are then discharged into another vessel, and kept separate fi'om the 
^ further distillation, which is continued, the fire being urged and the steam 
supplied to the still, until the remaining ninety-five parts, or nearly so, have 
passed over ; these will be impure eupion, that is, eupion combined with other 
carbo-hydrogens, holding a large quantity of paraffine in solution, and called 
eupion oil, the production of which is the object of the second coTirse of 
distillation. During the latter part of this distillation, large quantities of 
paraffine and a small part of pyrolaine pass over ; and great care must be 
Uken to keep the condensing pipes at a temperature of about 90 degrees 
Fahrenheit at the middle of tiie distillation, gradually raising it to about 130 
degrees Fahrenheit towards the end. This object is obtained by means of 
the steam pipe passing into the water contained in the refrigeratory dstem 
surrounding the condensing pipes. There wiU remain a residuum in the body 
of the stiU after the charge has been worked off, containing a laige quantity 
of paraffine ; this is placed in an iron retort (similar to those used in gas 
works), and is heated to a low red heat ; paraffine vapors pass ofT, and are 
condensed by means of a straight iron condensing pipe of at least three inches 
in diameter, issuing firom the interior of the retort, and maintained at a tem- 
perature of about IdO degrees Fahrenhieit, by passing it through a cistern of 
hot water kept at a uniform temperature of 130 degrees Fahrenheit, or there* 
abouts, throughout the distillation. The impure paraffine thus produced is 
mixed with the eupion oil before mentioned, or it may be purified. 

Treating Biiv/minous Mineral FroducU for Uie Extraction of Oils, <£;c.-^M. 
Barry, of France, has recently patented some improvements in the treatment 
of bituminous shale. Boghead mineral, and other schistose bodies, to obtain 
various commercial results therefi'om. The produce is, highly rectified 
mineral oil, mineral oil for lighting, fat unctuous paraffine oil, and mineral 
grease. The inventor uses retorts for decomposing the schistose bodies, and 
a receiver. The pipes which conduct the gases from the retort, enter partiy 
into the receiver, which is placed at some distance from the retorts ; a con- 
denser, provided'with refrigerating tubes, condensing the raw oils and ammo- 
niacal waters. Purifiers formed of wooden cases, lined with, lead, and pro- 
vided each with an agitator, are employed to place the oils, after their separa- 
tion jfrom the thick tar, in contact with 6 per cent, by wei^t of stdphuric acid. 
The matters must be agitated for about three hours, then left to settle down, 
and drawn o£f into a second purifier, placed under the first, where they have 
added to them about 5 per cent, by weight of caustic soda^ or a sufficient 
quantity of lime water, and the whole is to be well stirred for several hours, 
and then allowed to settle. The distilling apparatus for the raw oils, is com- 
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posed of a ouourbit^ placed over the furnace ; it is fitted with a man-hole fi» 
clearing it out, and communicatee by a pipe with a coil, firom which the pro* 
ducts of distillation are discharged into a receiver. After submitting the raw 
oils to a primary distillation (to separate the semi-liquid tar whidi remains in 
the cucurbit^ they are heated successiTely with sulphuric acid, caustic 8od% 
and lime water, and are then re-distilled in the same manner as molasses or 
ram. The oils separated from the thidc tar yield (under a properly-regulated 
distillation) first, the light essential oil; and afterwards, oils of a denser 
character. The distillation may be further jMroceeded with, but the heat must 
be progressively increased, and the product resulting will be unctuous oil, fit 
for greasing and lubricating. A nearly liquid tar will still remain m the 
cucurbit, which may be converted into a black grease by mixing it with caustic 
soda After being well stirred, at a temperature of from 75*" to 86° Fahr., for 
two or three hours, saponification takes plaoe^ and the matter, being run into 
appropriate jreceivers, forms what the inventor terms mineral paraffinised 
grease. The unctuous oil is placed in refrigerators with double bottoms^ 
wherein it is submitted to a low temperature, at which the parafi&ne wiU be 
separated, the remainder being gathered in bags and submitted to pressure, 
in order to extract whatever littie oil it may contain. In the decomposition 
of schistose substances, the heat for the production of the oily matters must 
never exceed 400** to 600® Fabr., for if carried beyond, all the gas would be 
converted into carbonated hydrogen and carbonic oxide, to the detriment of 
the hydro-carbonated and hydro-carburetted liquids obtained. 

Im^ovementa i/n the JPreparation of Oil8,-^A patent has been taken out in 
England by H. Hart, for a lubricating oil which can be made by any perscm. 
It consists of seven gallons of lard or other oil mixed with one gallon of 
crude turpentine. They are stirred together until the turpentine is frilly 
incorporated with the oiL It is stated that this mixture also makes a good 
and safe burning oil. 

EGG ALBUMEN IN GALICO-PBINTING. 

Some curious statistics have been recently published, indicating the extent 
to which egg albumen is employed in calico-printing. This substance is used 
as a medium for affixing upon the cloth certain insoluble pigments, such as 
artificial ultramarine, not attachable in the ordinary process of dyeing, and is 
a new and valuable auxiliary in calico-printing. A single calico-print 
establishment at Mulhausen, Germany, uses per annum, 8,000 kilogrammes 
of dry albumen, at a cost of 10 francs per kilogramme, equal to 80,000 francs ] 
820 eggs produce one kilogramme, whidh multiplied by 8,000 is equal to 
2,600,000 eggs. One hen produces 200 eggs per annum ; and, therefore^ 
12,800 hens are required to supply this one fiactory. 

ABE WE TO EXPECT ANT IMPBOYEMENTS IN THE MANUPAO- 

TUBB OP SOAP? 

The following are the conclusions of a paper on the theory and manufacture 
of soap, recently read before the London Society of Arts, by a gentleman of 
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much practical experience and knowledge. After detailing the raUondU of 
the experiments and patents brought forward for the past ten years, he said 
that the only patent relating to the manu&cture of soap which appeared 
likely to succeed and to lead to a practical result, was for combining the 
materials by mechanical means without the aid of fire, the object being to 
avoid the formation of glycerine. He felt satisfied that much inquiry, and a 
series of accurate experiments on a large scale, must be devoted to this 
subject, before the success looked for can be achievod. He says : — 

" If the theoiy of the manu&cture now generally received be correct, we 
must not be sanguine of great improvements being made in the process. 

" It is hardly possible to have a purer or cheaper alkali. 

" The process of combination, by the joint action of steam and fire, or by 
steam only, is simple and rapid, and the treatment of the soap, cooling it in 
firames and then cutting it into bats, after the chemical process is perfect, can- 
not be much improved or cheapened ; but if we seek for new principles under 
which the saponification may take place, there is room for great economy in 
the raw materials, and, therefore, for the production of an equally good, if 
not superior, article at a very low price. 

"At present, from 8 to 10 per cent, of the &tty matter used in soap- 
making is converted into glycerine, and is wasted. We make nearly 100,000 
tons of soap annually, requiring 60,000 tons of tallow, oil, &c., one-tenth of 
which is absolutely thrown away. 6,000 tons, at £30 per ton, or £180,000 
per annum, is the measure of this waste. 

" The quantity of fatty matter required to make a ton of perfect soap, is 
18 cwt 3 qrs. lbs., or 1,540 lbs., but analyse the soap so produced by yfhsX 
means you may, you cannot ijeproduce more than 1,400 lbs., not of tallow, 
but of fatty acid or hydrogenated tallow, and therefore representing really 
but little more than 1,300 lbs. of tallow. The difference between these 
quantities is to be found in the glycerine." 

IMPROVEMENTS JN THE MANUPACrURE OF SOAPS AND CANDLES. 

Bkaching Rosin for Soap. — J. Bunde, of England, patented. This improve- 
ment consists in melting the resinous substances by a jet of steam, and boiling 
the same with caustic alkali,, adding a little salt when boiling, and then 
passing currents of air through the resin, which is then allowed to stand 
for a little, while until all impurities settle to the bottom of the vesseL The 
dear is then run off and used in the soap boiler, and as resin is now used, 
and for the same purpose. 

Hardening Fatty and OHy Bodies. — R. A. Tilghmann, of London, has 
secured a patent for hardening oil and fatty bodies, by subjecting them to 
the action of a small portion of sulphur or phosphorus at a high tempe- 
rature. 

An improvement of A. J. Austin, London, said to be of value, has for its 
object the hardening of the outside or surface of the candles. Stearic acid is 
mixed with five per cent, of white wax, and then dissolved in half their 
weight of methylated spirits of wine. By rapidly dipping tallow candles into 
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tills solution and withdrawing them thej will bo Ibund covered with a thil^ 
hard fihn, and may be immediately handled. 

An Inyftroved Soap called " JaponiioUne." — The invention consists in mana* 
&cturing a gelatinous soap in the following manner : — 

" Supposing (says the patentee) that I wish to manuiacture one thousaod 
five hundred pounds of the said soap, I proceed as follows: I first pour in a, 
copper boiler about eighty-eight gallons of soft water, and mix with it about 
one hundred and twelve pounds of crystal soda^ or about seventy-nine pounda 
of salts of soda. Two or three hours after the soda has been in contact with 
the water, I agitate the mixture, and add to it about pne hundred and 
twelve pounds of common hard or soft soap. The fire being placed under the 
famace, I leave the nuzture to be heated until the temperature attains forty 
or forty-five degrees centigrade, when I add to the liquid about seventeen 
pounds of Eussian or American pearlash; I well mix the whole^ and when 
the soap is nearly dissolved, I suspend in the middle of the copper a wMte 
linen bag, containing about seventeen pounds of pounded quicklime. This 
linen bag, strongly tied at its upper extremity to avoid any of the matters 
escaping, must be immersed in the liquid to a depth of about eight inches. 

*^ When ebulUtion has commenced in the copper, I slowly agitate the 
liquid mass, and pour therein about five gallons of mucilage of Unseed, nuursh- 
mallow, or Jpsyllium seed — after which, I add seven and a half pounds of 
borax, or about two and a half pounds of calcined alum. When the whole 
is well mixed in the copper, and the liquid presents the appearance of bdng 
perfectly homogeneous, I leave it to boil on a slow fire dming three quarters 
of an hour. The fire should then be extinguished, and the copper covered 
over. When the temperature falls to fifty-five or sixty degrees, I pour the 
liquid into barrels, where it becomes solidified in about twenty-four hours 
(supposing that hard soap has been used); if otherwise, it wUl remain in 
a gelatinous state." 

Laporte'a Improvement in Candle Manufadwre. — ^M. Laporte, of Paris, has 
obtained a patent for the following improvements in manufacturing candles : 

The invention consists, first, in the employment of a tubular wick, com- 
posed of a great many threads, woven, plaited, or otherwise united together; 
also in the employment of a jacket or case round the moulds, capable of being 
heated firom 113^ to 132° by steam ; also, in a general process to manu£M> 
ture a candle, composed wholly of vegetable wax, or having vegetable wax 
for its base. 

The manner of carrying this invention into effect is as follows: — ^To make 
two hundred weight of candles, for example, take 66 parts, by weight, of 
vegetable wax, and 34 parts of tallow, or of cocoanut oil, or other suitable 
oil, or of any &tty liquid or solid body suitably prepared, and heat the same 
to about 194**, by means of steam or a water bath. The &tty body is o(»n- 
bined with the vegetable wax, for the purpose of rendering the vegetable waat 
less jfriable and brittle, and of increasing the intensity of the light. Previoufl 
to melting, the wax: must be crushed up, and then thrown, together with the 
taUow or fatty matter, into a vessel containing water, acidulated bysulphurie 
acid. The melted mixture must bo allowed to remain until it becomes soffi- 
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dently fluid, when it is drawn off into another vessel, where it is left to get 
a little cx)oler, an even temperature being maintained throughout the mass by 
keeping it well stirred. The mixture is next run off into moulds containing 
wicks, and heated, as before stated, up from 112° to 133°; and the tempera- 
ture is gradually lowered down to from 59o to 67°, when the candles may be 
removed from the moulds. The wicks may be composed of from 60 to 150 
threads, woven, plaited, or united in any suitable manner, to form a capillary 
column, large in bulk, and at the same tim^ very divided ; and they may bo 
made to bum either so as to require snuflSng or not Vegetable wax, if sub- 
mitted to too high a temperature, turns black ; while if the temperature be 
not high enough, it curdles, and does not produce a perfect candle, — NewtorCa 
London Jowmal. 

IMPBOVEMBNTS IN BLEACHING CLOTH AND PAPER. 

Two patents have recently been taken out in Europe for different methods 
of bleaching. The one by Pierre J. Davis, of Paris, is quite an original process; 
he employs for this purpose chloroform in a state of gas. The cotton fabricer 
are placed in a close wooden box to which steam is admitted from a boiler, 
at a pressure of 60 lbs. to the square inch ; this box contains a liquor made of 
carbonate of soda (crystallized soda), of a strength about 4° in the hydrometer, 
and the goods are steamed in this for about two hours, then allowed to cooL 
The box must have a safety valve on it, and an emission steam pipe. After 
this the goods are taken out, dripped, and placed in another close wooden box 
lined with lead, but communicating by a pipe with a chloroform generator. 
This consists of an earthenware vessel into which 8 lbs. of bleaching powder 
(chloride of lime), 8 lbs. of slacked lime, a quarter of a pound of alcohol, and 
9 lbs. of water, are placed together and stirred. About one pound of hydro- 
chloric acid is then poured upon these materials, when the chloroform gas 
b^g^ to generate, the cover is then put on the generator, and the gas con- 
ducted by a pipe into the leaden chamber which contains the fabrics. This 
gas half bleaches the goods in the course of an hour or so ; when hydro- 
gen gas is introduced into the box, to expel the chloroform. The goods are 
then submitted a second time, for a few hours, to the action of chloroform gaa^ 
made of a like quantity of materials, but distilled from a zinc retort heated to 
145° Fah. After thia operation oxygen gas is admitted to the goods, which 
imparts to them a bluish shade. They are then taken out, washed, dried, and 
finished. 

The other patent is that of H. Hodgkinson, of Belfast, Ireland, and consists 
of a steam-tight box half filled with bleaching liquor (chloride of lime) heated 
by steam, and having within this box a revolving wheel made with apart- 
ments containing the fabrics to be operated upon. Each apartment has a 
door to put in and take out the goods, also opening in the bottom, to allow 
tjie entrance of the liquor. As this wheel revolves, the goods are dashed, as it 
were, through the hot liquor in the box, and are thus bleached rapidly and 
evenly. 

By the common method of bleaching, the liquors used are all cold, because 
the dhlorine gas is expelled by a very moderate heat, but as the gas operates 
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fiu* more rapidly when hot than oold, it certainly can be saved, and the pro- 
cess accelerated, by bleaching in tight boxes heated by steam. 

Bleaching Paper Ptdp. — M. Didot, of Paris, has prepared the following new 
method of bleaching paper pulp : — ^He immerses the pulp in a solution of 
bleaching liquor, which is made by saturating chloride of lime in water, and 
using the dear liquor, and then passes carbonic acid gas through it. It is 
stated to be an improved process for bleachmg both pulp and textile fabrics. 

Bleaching Straw Pulp. — In the specification of a patent lately granted to 
J. Cowley, and B. P. Sullivan, of England, it is stated that in bleaching straw 
pulp, the liquor (chlorine) used is about one and a half to two degrees in 
Twaddle's hydrometer, in strength ; that a lower strength will not bleach the 
pulp, and a stronger liquor will injure it, and not produce so good a color. 
When the straw is undergoing bleaching, it is careftdly watched, and as soon 
aa it assumes a reddish color, Just merging on the white, a jet of steam is 
cautiously let on and continued for two hours, until the liquor has attained to 
a blood heat, or about 90^, -at which temperature it is maintained for about 
two hours longer, when the straw will be completely bleached, and fit for 
the beating engine. Unless the steam is gradually introduced, the color will 
not be good. 

ON THE GUANOS OP THE ATLANTIC. 

At a recent meeting of the Boston Society of Nat. His., Dr. A. A. Hayes 
presented the following paper on the Guanos of the islands of the Atlantic 
Ocean. 

About two years since, an enterprising conmierdal firm in Boston dis- 
covered on Monks Island, — a small island off the coast of Guiana, a remarka- 
ble rock, covering a deposit of the kind of guano now so well known, aa 
coming from the Atlantic side of South America. The rock and guano wei^d 
sent to me for chemical analysis, and finding both to possess a high econonfi* 
cal value, I recommended the introduction of them as sources of phosphate 
of lime, ibr agricultural purposes. A large quantity of these products has 
been imported, and numerous analyses by myself and others have shown a 
considerable uniformity in the composition of thousands of tons. 

In the specimen which I have called Guano Rock, we have irregular 
incrustations of from one inch to two feet in thickness, pale yellowish brown, 
or nearly white, while its fi-acture is of some shade of dark brown, and shows 
bands of very dark, alternating with those of a lighter color. Like compact 
calcareous concretions, the upper surface presents rounded elevations and 
nodules, while below the mass is full of cavities and irregularities. Its firac- 
ture is generally splintery, and its average hardness, greater than that of 
Fluor spar, is next to that of feldspar. Sp. Gr. 2'440 (average). 

The arenaceous guano may be considered as comminuted fish bones, mixed 
with minute shells, still retaining organic matter ; and one of the specimens 
shows the first step in aggregation, by which solid masses form. These 
eventually, by chemical operations, become consolidated, so that the resulting 
body has all the characters of a firm rock. The rounded grains of the arena- 
oeous guano are generally of the size of mustard seed, and 'in forming tHe 
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aaxuistoEie aggregate; and they show indiyidually as the grains of sand in that 
rock. In the goano-rock, this individuality is entirely lost, and the eye 
detects nothing in the close-grained and compact banded mass, which indi- 
Otttes its origin. Indeed, it would be difficult to find two bodies mineralogi- 
oaUy more diverse than the two specimens before you. It is to this loss of 
the granular form, and the production of a compact, remarkably dose textured 
rock, that I wish especially to call attention. 

This guano-rock has a composition not very different from that of the 
arenaceous guano ; both, however, present a very novel result, by analysis. 
In stating the composition, I purposely omit several constituents which occur 
in minute quantity only, and keep in view the bone phosphate of lime and 
organic matter, as the prominent constituents of both. 

100 parts of the Guano Bock consist oi; Moisture^ 0*80; Dry Organic 
Acids, &c., 11*00; Sulphate of Lime, 7*90; Bone Phosphate Lime and Mag- 
nesiS) 110*20 ; Sand, 0*80. 

100 parts of the Arenaceous Guano, from below the guano rock, contaiut 
Combined water, 6*84; Dry Organic matter, 1*80; Sulphate of Lime, '7'00; 
Bone Phosphate Lime and Magnesia, 114*40 ; Sand, 0*60. 

Considering the mineral matter of each, that in 100 of guano rock weighs 
88i^, in 100 of arenaceous guano 91-^,^ ; the proportion of bone phosphate 
of lime and magnesia becomes 1.10 nearly in each, when an equal weight 
is taken. The question, from whence does phosphate of Ume, of this 
composition, come? at once arises in the mind of any one who has a 
recollection of the composition of fish bones, and especially the compositioa 
of the ordinary Atlantic guano of the Aves, and other Islands. In 100 parts 
of calcined ox bone, there are 86 parts of bone phosphate of lime and magne- 
sia^ and 14 parts of carbonate and silicate of lime ; rarely 88*5 parts as given 
by Heintz. Fremy has recently classed the bones of man, elephant, lion, 
cal^ kid, ostrich, serpents, codfish, and other fish, as identical in composition. 
I have found the bone phosphates of lime and magnesia, in the burnt bones 
of the halibut, to equal 86*80 per cent, while the bone and organic matter 
of the vertebra of this fish, as extracted by adds, afforded 92 per cent, of 
the mixed phosphates. Taking, therefore, the highest result on any fish 
bones, we have in the dry matter only 92 per cent, of bone phosphate of 
lime and magnesia, while 100 parts of the dry mineral part of the guano rock 
afford the phosphoric acid sufficient, when combined with lime, to produce 
125 parts of the same salt. 

As we can look to no natural source for bones having the composition of 
guano rock, we inquire into the chemical influences exerted while the excre- 
ment of birds, mixed with more or less of other animal remains, undergoes 
decomposition at a temperature never lower than 85^ F., moisture and water 
being present 

Experiment shows that under these conditions, the putrefaction proceeds 
with the production of adds. The bones of the halibut give to sea-water lime 
salts, at the expense of a portion of the bone. Abstracting lime from the 
booe^ leaves in excess the phosphoric add, and the washing away of the 
aduble. salts of lime formed, by rains, adds them to the constituents of sea- 



344 ANNUAL OF SODENTtFIO DISCOVERY. 

water. Becorring to the oompoedtioin of gnano^rock, we see that the piro|WP- 
tion of organic salts and other organic matter, is much larger than exists ia 
the guano from which it was derived. The physical characters of the rock 
are modified by the presence of these compounds, but the most remarkal^ 
change is that from a granular to a compact solid. This change could be 
effected by infiltration, as takes place frt>m calcareous waters; but as the 
rock guano is above the mass producing the soluble organic salts, it is neoes- 
sary to consider another condition. When water holding saline n[iatter in 
solution evaporates from the surface of the earth, pure water alone escapes, 
while the satine and colored organic compounds remain at or near the surfiM^ 
In accordanbe with this law, the saline matters which can be dissolved, and 
the colored matters which can be suspended, in water, rise to the sur&oe, 
and so long as eapillarity can act, they are deposited in the porous parts, 
gradually filling the pores and consolidating the sur&ce. Doubtless, while 
this process is proceeding, raina cany back a part, which is to be raised anew, 
until finally the surface rock, no longer pervious, becomes cemented into the 
compact state it now presents, by this action of capillarity. As the material 
of the guano-rock has been organized at one time, and may now be coDsideP' 
ed as mineralized, the specimens present a fine illustration 6f the action of the 
minor natural forces in changing the physical conditions of matter, as well as 
its chemical composition. On the other hand, the putrefaction of fish remaina, 
being often accompanied by the formation of adds, we are able to trace to* 
their sources the organic salts of lime, as well as the phosphate of lime, which 
analyses show to exist in searwater. 

ON THE PREVENTION OF THE .OXIDATION OF METALS. 

Those &mOiarwith electrical science are well acquainted with the &ct 
that zinc exercises positive relations with regard to most other metals. In 
other words, it possesses the power of keeping them in a negative state when 
in contact with them. In this negative state they are Incapable of entering 
into combination with oxygen, and this circumstance may be applied with 
much advantage to the prevention of the oxidation of machinery, especially 
such parts of it as, in the case of marine engines, are liable to come in contact 
with water. Many instances will at once suggest themselves, in which 
much manual labor might be saved by the simple contrivance of appending 
either a ring or a slip of zinc to the metal to be preserved bright. It would 
be especially applicable in the case of bayonets and rifle barrels; and a zinc 
edging to a scabbard would prevent rusting of the sword. 

THE MANUFACTURE OF ALLOTS, OR COMBINATIONS OF METALS. 

It is a curious but nevertheless undeniable fact, that no kind of manufacture 
has received less benefit from the recent progress of chemical knowledge in 
this country than the fabrication of alloys. This is aU the more surprising, 
when we consider the enormous field open to inquiry, and the richness of 
the harvest to be there gathered. A new alloy is really a new metal given 
to society ; and although the apathy of scientific men with respect to the sub- 
ject has hitherto led to the production of very few such metals, yet more&aa 
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nme example may be cited where a large fortune has foUowed upon a& 
invention of this kind. 

The origin of the word, as applied to metallic compounds, is no doubt 
coeval with the age of the soKsalled " noble " and " base " metals ; a form of 
lai;guage naturally leading to the conclusion, that when an^ noble metal was 
mixed with a base one, its nobihty was " allayed" or "alloyed," and conse- 
quently diminished. In this sense, the base metal came to be regarded as the 
allay or alloy, and as such is thus described by an old writer: " Alloy is the 
proportion of a baser metal mixed with a finer or purer; as the quantity of 
copper that is mingled with gold to make it of a due hardness is called the 
alloy ;" and with this meaning the word is still used by our assstyers of gold 
and silver. But it is clear, from the very nature of the example here chosen, 
that no admixture of one base sietal with another like itself could generate 
an alloy in the opinion of writers of the old school ; nor can we anywhere 
find that brass, beU-metal, &c., were called alloys, until mixed with gold or 
gilver. 

J£, however, we now proceed to examine the meaning of the expression 
alloy, in the present day, we shall find that it extends to every admixture 
of two or more metals, and is, perhaps, no less absurdly diffuse than it was 
jffe viously limited. On the new system, 99 parts of gold and one of copper is an 
alloy of gold ; whilst 99 of copper and one of gold is an alloy of copper r nor 
is there any fixed or recognised limit at which an admixture of metals ceases 
to bear the name alloy : in fact, almost eveiy metal we now use might, fi'om 
its casual impurity, come within the boundaries of tiiis definition. Lead, 
with a trace of silver, will thus be an alloy of lead; and iron containing a 
trace of manganese an alloy of iron. Such a state of things cannot faO in the 
end to produce uncertainty and confusion ; wherefore we propose to establish, 
for present purposes at least, a distinction betwixt what we shall call an 
alloy of metals and an admixture. 

Many years ago Dr. Dalton drew attention to the fact, that many of the 
alloys in ordinary use, as brass, Ac., were very nearly atomic compounds, or, 
in other words, mixtures of metals in such proportions, that one combining 
equivalent of the one was united with one, two, or three equivalents of the 
other; and this peculiarity was found to extend^ to what may be termed 
native or natural alloys. Thus, brass of good quality consists of about 34 
zinc and 66 copper in 100 parts, which is very nearly in the proportion of 
one atom of zinc to two atoms of copper ; and again, the native of alloy of 
gold and silver, called "electrum," is said by Boussingault to consist of two 
atoms of gold and one of silver. In fact, many such examples might be 
pointed out in support of Dalton's opinion, though it is quite certain that in 
this, as in many other of his assertions, he carried his views too far, and was 
misled by his mathematical bias. Silver and iron, for example, refuse to unite 
permanently, and separate on cooling ; but the iron retains, in this case, a 
small and variable quantity of silver, whilst the silver retains a little iron: 
similarly lead and zinc comport themselves ; and in neither instance can any 
reasonable grounds be found for inferring that an atomic combination haa 
essaed. It would appear, therefore, that the union of 8(»ne metato in atomio 
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proportion can be effected, whilst with others it cannot ; and henoe for the- 
former, we propose to retain the word "alloy," — ^uaing the ezpreasioD 
" combination of metals " for the latter. On this basis, therefore, an allo^ 
will mean a mixture of one or more atoms, or equivalents of one metal, with 
one or more atoms or equivalents of another, so as to form what may be 
called a chemical compound, whereas a " combination of metals " will merely 
imply a mixture in no definite proportions, but suggesting the idea of a 
mechanical compound : thus, brass formed from 34 parts of zinc and 64 parts 
of copper, or 34 zinc and 96 copper, would be an alloy, — ^whilst our ordinary 
silver and gold coinage would be an admixture of metals. 

With this- preliminary definition, we will now proceed to examine the few 
alloys in common use in the arts, or, more correctly speaking, those com- 
pounds which nearly approach the nature of ^oys. In such a list we may 
pUce brass, type-metal, bell-metal, speculum-metal, pewter, Britannia-meta^ 
and solder. The first has already been described ; the second generally con-* 
sists of about 5 parts of lead and 1 of antimony, which closely approaches to 
8 atoms of lead and 1 of antimony. Boll-metal is composed of 4 parts of 
copper and 1 of tin, and may be regarded as an alloy of 1 atoms of oopper 
to 1 of tin. Speculum-metal contains about equal quantities of copper and 
tin, with small and variable proportions of arsenic: it may consequently 
be looked upon as composed of 2 atoms of copper and 1 of tin. Pewter 
and Britannia-metal are triple compounds of tin, antimony, and lead, 
in which the proportions approach, for the first, an atom of each ingredient^ 
and for the second 3 atoms of tin, 2 of antimony, and 1 of lead. Solder is 
more variable than any of the others; but the best kind is made with 3 parts 
of lead and 1 of tin, which corresponds to about 2 atoms of lead and 1 of 
tin. There are other compounds which might, perhaps, have been brought 
within this group; but as, in reality, none even of those we have selected, are, 
strictly speaking,, alloys in our limited sense of the expression, it is useless to 
follow the subject further than to show, by this near approach to atomic com- 
bination, how probable it is that the same substances, fabricated with a due 
regard to that proportion, would possess more useful qualities and less fre- 
quently disappoint the expectations of the artisan. Take, for example, the 
case of bell-metal, an article notorious for the uncertainty of its results; this 
compound contains, according to the caprice of its &bricator, fi'om 12 to 22 
parts of tin, with ftom IS to 88 parts of copper, and a little antimony, arsenic, 
or even iron: i^ however, it requires to be an 'alloy of '7 atoms of copper and 
1 of tin, the proper proportions would be 79 copper and 21 tin. With facts 
of this kind before our eyes, it seems strange that nothing practical has 
arisen with respect to alloys; and we cannot help thinking that amongst 
the other elements of the working man's education, the doctrine of definite 
combining proportions might very properly be included. — Engineers^ Journal 

NEW MODE OP CPPPEEING VESSELS. 

M. Oudry, of France, has made preliminary experiments for applying 
electrotype on an enormous scale — ^no other than to the coppering of wood 
and iron ship& of whatever tonnage. The vessel would be coated with an 
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adherent species of varnish, then placed in a dock to which the cupriferous 
solution would be admitted ; and then by a series of piles, the requisite thick- 
ness of copper would be deposited in from eight to ten days. The advantages 
promised are diminution of cost and perfection of result ; for, there being no 
joints in the copper, destructive ammaJs could not penetrate, neither would 
there be such an accumulation of weeds on the bottom as now takes place. 

ON THE QUALITY OP COPPER FOB THE SHEATHING OP SHIPS. 

From a series of articles published in England during the past year on the 
above topic, by James Napier, F.O.S., we derive the following ineTnora/nda. 

Shortly after sheathing by copper was introduced, it was foimd that it did 
not wear equally — ^that while some lasted many years, others only lasted a few 
years ; but it seems a general opinion that the sheathing, since its first intro- 
duction, has greatly deteriorated, and since these last thirty or forty years 
the rapid wear or waste in sheathing has become the rule, and instances of 
long wear exceptions — a fact which is certainly a serious matter, both for our 
merchants and our government. The quantity of copper required for covering 
ft ship's bottom of course varies greatly. A ship of 120 guns consumed 4,738 
sheets, weighing 17 tons 19 cwt., which, taken at an average cost of £100 
per ton, amounts to £1,795 for the metal alone. This is not a great amount, 
considering the value of the vessel, and the object for which the sheathing is 
applied; but it becomes a vast amount if renewed every three, years, instead 
of every twenty years. This is what makes the question a vital one. 

Mr. Frideaux was of the opinion that the deterioration of the copper, 
recently so much complained o^ originated in certain modifications introduced 
by the smelters of copper ore, or from the introduction of certain qualities of 
ore from abroad, which had afifected the general quality of the metaL 

Although there is no absolute proof on this point, yet it is probable that 
the supposition of Mr. Frideaux was in part correct 

Shortiy after the South American ores were introduced came into use 
Muntz's yellow metal, an- alloy of two equivalents of copper and one of zina 
The success of working this alloy depends much upon the purity of the cop- 
per used ; hence, with an increased supply of impure ores came an increased 
demand for good quality of copper to make this alloy, which copper was, con- 
sequently, taken out of the copper market. This was obtained by the pro- 
cess termed " selecting ;" and to show the bearing of these circumstances upon 
the subject under consideration, I must briefly describe the process and prin- 
ciple of smelting and selecting. The ore is first calcined by being placed on 
the floor of a large high roofed reverberatory furnace, and kept at a dull red 
heat for several hours, which expels a great quantity of the sulphur, and 
oxidates a portion of the iron. It is then fused in a separate furnace, the 
silica and oxide of iron combining forms scoria;, or slag; the copper with iron 
and sulphur combines, forming what I have described as regulus ; the slag 
or scoriae floats, and is skimmed off, the regulus is tapped into a deep pit of 
water which granulates it. This granulated regulus is again subjected to 
caicimng and fusing, until the iron is mostly all oxidized, when the copper 
femains as a sub-sulphuret; with a little iron and a portion of the impure 
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metals. This product is now roasted, by being put into a reverberatorf fur- 
nace furnished with air holes, and kept at a semi-fluid state, with a free current 
of air passing over the surface. The reaction may be thus explained : a por- 
tion of sulphur is carried off by the oxygen of the air, and the copper is 
oxidated, and this oxide of copper instantly reacts upon, or is decomposed by, 
another portion of sub-sulphuret, the copper of both being reduced to the 
metallic state without any carbonaceous matter. Copper in the fused state 
has a stronger attraction for sulphur than any of the other metals, so that 
when copper begins to be reduced, it will first reduce all the other sulphurets 
present, except iron. Therefore, by carrying on this roasting until about the 
half of the copper is reduced, and then tapping the furnace, this reduced por- 
tion will contain all, or mostly all, the less pure metals which had existed in 
the regulus. The sub-sulphuret remaining is selected and reduced by itself 
in a separate furnace, to make pure or select copper for yellow metal. Thus^ 
the process of selecting afiected the whole copper trade, and particularly the 
sheathing, for the yellow metal was not only a competing article with ordinary 
sheathing, but its production almost necessitated the deterioration of that 
against which it was to compete. The reduced copper with the impurities 
was taken and subjected to long roasting and refining; if the quality after that 
would bear rolling it was used up for sheets, if not, it was sold as tile. 

The copper trade is now almost entirely relieved from these circumstances, 
by the abundant supply of Australian ores, which are mostly all pure, giving 
copper of the best quality ; however, as far as regards the past, and the ques- 
tion under discussion, these circumstances all tend to show that the cause of 
the deterioration of sheathing is impurity in the copper. 

However, the Australian ores having relieved the trade firom the great pres- 
sure of impurities and the drain of the purest metal, there should now be a 
great improvement in the quality of the sheathing, Australian ores having 
been in use in great quantity these last ten years ; still we have not heard of 
any marked improvement upon the copper sheathing since then. 

Looking back upon the whole discussion, it will be seen that the subject is 
involved in difficulties. In the first place, we have seen it demonstrated by 
every experimenter and by experience, that pure copper dissolves more rapidly 
in sea water than copper with a little alloy in it. From our experiments it is 
also shown that pure copper, in contact with copper containing impurity, is 
acted upon more rapidly by sea water than when alone, so that, under any 
circumstances, this would go to prove that pure copper is not the best for 
sheathing, as it would be subject to the greatest amount of wear, from chemical 
action; while, in the early history of sheathing, the probabilities are in favor 
of the copper having been very pure, and the sheathing then lasted much 
longer than it is said to do now ; and yet, when the circumstances came that 
necessitated an impure copper being more general, the rapid waste of sheath- 
ing instantly became apparent — ^fact and deductions deeming contradictory. 

We had ourselves thought that purity was all that was requu*ed for a good 
sheathing metal, and all the sheets being of the same quality; but observations 
and experiments have tended to modify these views. Nevertheless, we are 
Btill convinced that a promiscuous impurity of copper will make a bad sheath; 
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ing. It is not anything that may have remained in the copper during the 
manufacture, or that it is sufficient if the copper be about 98*5 or 99, rather 
than 100. Without regard to what the 1 or 1-5 per cent, may be, the thing 
required is pure copper, alloyed with a small portion of another pure metal; 
which other metal is best to use for this purpose, and the quantity, we are 
not yet prepared to say, our investigations not being complete. 

There is another thing that is essential in the way of sheathing, whatever 
may be the quality used, that is, one equality of the quality over all the ship. 
If this be not attended to, then certain sheets and parts wiU give way much 
sooner than others — a circumstance that has led to many disputes and erro- 
neous impressions upon the question. One sheet wears well, nay, is hardly 
affected, in the neighborhood of several that have decayed rapidly ; the sheet 
is analysed and found very impure, and hence impure copper is recommended, 
while it was the presence of that one sheet caused the rapid destruction of 
the others, which, but for this, might have lasted well. 

This subject, we think worthy a more full investigation than yet has been 
made : it is more a matter of time than expense ; and if our shipowners were 
feeling more interested in the inquiry, and making arrangements so that data' 
would be obtained, such as retaining samples of the metal used for sheathing, 
keeping a correct account of the work done by the vessel, and where ; and 
then having such sheets found to wear well or ill tested and compared, aa 
well aa the general loss by weight and time of renewal, &c., in a few years 
we would not fail to have an amount of facts that would lead to the adoption 
of what was really best. 

Yellow metal has been in use now these many years for sheathing, and is 
very generally adopted in the merchant service. Its first cost is considerably 
less than copper, which is an immediate inducement, and the uncertainty 
Attending the wear of copper sheathing brings other metals or alloys into 
ready competition with it. 

The following experiments were recently made by Capt. James, B. N. : — 
Specimens of different coppers were kept in sea water for nine months ; the 
loss of each per square inch is given thus : 

Electrotype copper lost 1*4 

Copper with arsenic 12 

Copper with phoephonu none 

Copper (suppose oementlog) 0*8 

Copper from Dock-yard 1*66 

Ditto 8- 

Ditto 2'48 

Ditto , 288 

Yellow metal (Mnntz's) 0*96 

Experiments f^om which we are to deduce an application to such purposes 
aa sheathing, may lead to &lse results, not being in accordance with the 
conditions of application, such as where one sheet of copper overlaps another, 
making a connection extending over the whole external surface of a ship, and 
embracing thousands of plates. Where a slight variation in the composition 
of a few will induce an electrical action throughout the whole, and thus give 
results entirely different to suspending any single sheet, so that we must make 
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our experiments under the same condition, or have a thorough, understanding 
of how to apply the results got from single sheets to the conditions to which 
these maj be applied, such as the clear conceptions which characterize Sir H. 
Davy's inquiry, and from which I have no hesitation in saying, that were a 
ship sheathed with a mixture of all these coppers given in Capt. James* 
experiments, the few sheets of alloy of copper and phosphorus would induoe 
a rapid waste of the whole, and to analyse those sheets destroyed first and 
those wearing best, we would have the conclusion that impure copper is best 
for sheathing. To test this deduction by experiment, I alloyed samples of the 
same quality of copper with two per cent, of metal of the different sorts 
referred to in the following table, had the samples beaten into small plates, 
and submitted them to the action of the sea in Lamlash Bay, Arran, for four 
weeks. At the termination of the experiment, the appearance of each speci- 
men was worthy remark ; some were coated over with a light green patina, 
others had become light and brassy looking, and some had a reddish brown 
color, much like that described as the appearance of sheathing that has worn 
ilL The quantity of loss on the square foot of surface exposed to the action 
X)f the water was then taken with the following resiilts; — 

Copper without alloy loet 144 grains 

** withBlsmuth 188 " 

« " Lead 181 « 

" •♦ Antimony Ill " 

« « Tin 98 •• 

•* « Silver 65-5 •• 

« " Cobalt 63 •* 

« " Nickel 68 •* 

" " Iron 60-6 ** 

Jn these experiments we observe that pure or unalloyed copper is more 
rapidly acted upon in sea water than copper having a little alloy ; but the 
next question was, how sheets of any of these coming into contact with pure 
copper, would affect the wear of the pure copper by a galvanic influence. I 
therefore took a small sheet of equal size of pure copper, and connected e^ich 
with one of those alloyed pieces, and submitted them to the action of sea water 
(but in this instance it was artificial sea water made by dissolving the differ- 
ent ingredients according to the analysis given for the English Channel). The 
water was stirred several times every day, and the experiment was continued 
for twenty-seven days. Only the loss upon the pure copper was taken. I 
regretted that the weight of the alloyed pieces was not also taken ; however, 
the following was the result of the experiment given upon one square foot of 
Bur&ce exposed : — ^ 

Pure copper, with the cobalt alloy 197*7 gralna. 

** " arsenic alloy 191-8 •* 

•• " nickelalloy 179-3 *♦ 

•» « 'antimony alloy 174-0 •* 

•• " bismuth alloy I'TO-O ** 

•• « Bilveralloy IfiSl "' 

•• " iron alloy 168-4 •* 

* •♦ leadalloy 163-8 *• 

«• " tinalloy 163-0 •* 

Pore copper alone 148*7 



« 
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These resolts require little comment We have seen that pure copper alone 
dissolyes more rapidly in sea water than alloyed copper ; but if it be brought 
into contact with a negative piece of copper, in which state copper alloys are 
in relation to pure copper, then the pure copper will dissolve much more 
lapi&ly with some of these alloys, to an extent of 33 per cent, which would 
be very destructive upon a vessel if a mixture of pure and impure sheets were 
used. However, looking upon these small laboratory experiments only in the 
Hght of a finger-post, I shall pause to inquire what others have said and 
Taxmd in similar inquiries and practice. 

A correspondent of the Mining Journal^ commenting upon the subject of 
sheathing two or three years ago, makes the following judicious remarks and 
observations: — 

"With your permission I will state some facts, which show that fine pure 
copper is not the best adapted for the purpose under consideration. The cop- 
per formerly produced in Anglesey is truly stated to have been pure and duc- 
tile, but it proved to be very inferior when applied to sheathe ships — so much 
so, that a house in Liverpool who manufactured and sold this copper got into 
great disrepute with shipowners on that accoimt, so that they were pbliged to 
use Cornish copper, or at least a mixture of it, for sheathing. 

" Above twenty years ago, when the first copper of the Bolivar Mines was 
smelted in this country, it was found to be very pure and malleable, and com- 
manded a comparatively high price for export to the continent of Europe. 
This copper was also applied by another Liverpool house for sheathing ships, 
for which purpose it proved entirely unfit The wear was so rapid that in 
about half the usual time the sheets were reduced to little more than a 
tissue. 

** Here, then, are two well defined instances where copper of the purest de- 
scription has signally fiuled when applied to sheathing ships. A curious cir- 
cumstance connected with the Anglesey copper was related to me by a party 
interested. A buoy, sheathed with this copper, was placed in the run of the 
tide in the Menai Straits, opposite the mansion of the noble proprietor of the 
mines ; and this sheathing wore comparatively ^ell, notwithstanding the fiio* 
tion of an almost constant strong current ; but sheathing made at (he same 
time, from (he same copper, and placed on the ship's bottom with the same naibj 
wore unsatisfactorily. Knowing these facts, I am of opinion that copper so 
pure and so ductile and malleable, as to be prized for other purposes, is not 
the best for sheathing ships ; and that the assertions of shipowners, when they 
meet with copper that has worn unsatisfisu^torily, that* it was inferior and im^ 
pure, are the reverse of truth." 

In the Comptes Bendus we have the opinion of one of our continental 
chemists upon this question of sheathing : — 

"M. Bobierre has paid considerable attention to this subject, and haa 
arrived at the following conclusions as to the cause of the rapid destruction of 
some copper and bronze sheathing: — 1. When unalloyed copper is employed, 
the presence of arsenic appears to hasten its destruction. 3. All bronzes 
which appear to* have stood well contained firom 4^ to 5^ per cent of tin, that 
quantity being necessary to form a homogeneous alloy. When the per- 
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oentage of tin is only 3*5 to 3*5, which is very frequently the <»8e» no defimtt- 
alloy is produced, and the mass is of unequal composition, and being 
unequally acted upon, is soon destroyed. — 3. When impure copper is eoa- 
ployed the alloy is never homogeneous, and is unequally acted upon in eowh 
sequence. We thus see that the so firequent destruction of the sheathing. of 
copper-bottomed vessels arises from the tendency to use inferior brittle cop- 
per, and by diminishing the proportion of tin, to economize the differeDoe 
between the price of that metsd and copper, at the same time that the cost 
of rolling is also less, in consequence of the greater softness of the poor alloy. 
Bobierre thinks that the addition of a very small portion of zinc very much 
improves the bronze, by producing a more perfect and uniform distribution of 
the positive metals, and consequently a much more definite alloy." 

It will be seen, however, that the above refers more to a certain quality of 
bronze for sheathing than copper. 

For experiments of a different kind, we take the following from SiUiman^ 
Journal i-^- 

Oopper Sheathing. — Some interesting experiments on this useful brandi of 
the manufacture of copper have been made in the United States. Some whidi 
had resisted the action of sea water for a considerable period were found to 
contain no less than one ten-thousandth part of silver; this was found sen- 
sibly to modify the chemical relations of the metal, and observations had 
indicated that the quality for sheathing was improved. The subject was 
resumed again, when the argentiferous native copper of Lake Superior was 
first rolled by the Bevere Copper Company; the alloy contained four parts of 
pure silver, or about 4 lbs. of silver per ton. A proximate analysis of the 
metal was taken, and it proved to be pure copper, throughout the mass of 
which an alloy of copper and silver was evenly distributed, thus forming 
either a mixture or compound aUoy, in which one part of the copper is truly 
combined with the silver, and the other larger part simply combines with the 
alloy. It was assumed that the silver alloy would dose the pores of the 
copper and confer durability. If corrosion took place, it was in accordanoe 
with observed cases that tU^ silver alloy would act as a negative element^ 
and the copper alone would be removed. These inferences proved erroneous, 
as the following results will show : — ^The Chicora was coppered in January, 
1847, taking 7,392 lbs. of metal; she was employed in the China trade, but 
wore her copper so rapidly that she was removed in March, 1849, 2,682 lbs- 
only remaining; this was, after the usual operations, consolidated by ^^cold 
rolling." The EEamilton was coppered in October, 1847, requiring 7,706 lbs. of 
metal; this was in the annealed state; she was engaged in the Indian trade, 
but was obliged to be stripped in August, 1849; the copper remaining 
was 8,086 lbs. The Carthage was coppered in November, 1847, taking 
8,727 lbs. of " cold rolled," likewise in the Indian trade; her sheathing was 
taken off in August, 1847; the copper remaining was 6,810 lbs. Allowing 
the same rate of corrosion for each, it will be seen the vessels lost resfpect- 
ively 64-46, 70*38, and 43-00 in 100. In the cases of the Hamilton and 
Carthage, the influence of the different processes of manu&cturing will be 
seen on the durability of the copper, thereby exhibiting the superiority of 
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the cold rolling over the annealed alloy, while it will be seen that the silTer 
alloy, by taking the negative state in the mass of metal, hastened its destmc- 
ti<m, while its own form and condition were such that it was separated as 
the oopper corroded. The average duration of the wear of copper on Ame- 
rican' ships is three years." 

Mr. Prideaux, after many trials and observations, as stated in his corre- 
spondence already referred to, seems almost inclined to abandon the quality 
of the metal, and seek the cause wholly in the conditions, which he states 
thus : — 

" 1. Friction from heavy shore work, faster sailing, and more active 
service. 

" 2. Corrosive waters^ as the drainage of mines, manufactures, sewers, and 
putrescent matters in the sea. 

" 8. Climate, — Corrosive action being increased by heat, and sheathing is 
known to waste quicker4n tropical climates. 

" 4. Wea£her. — Electrical and thundery, storms, &c. 

" 6. Electro- GhemicaL — ^Nails and metal giving a positive tendency to 
waste. 

" 6. Matters laid under sheaXhing^ — as tar, paper, felt, which may have acid 
or alkaline properties. 

" 7. Ttmber of the vessel — Some wood having acid properties, &c." 
Nevertheless, he seems driven back to the original question, and sums up his 
inquiry with the following : — " To whatever extent the recently increased 
waste of sheathing may be due, such as constant employ, much greater velo- 
dlir? &c., there is reason to fear the fault is still to be sought too often in the 
copper itself." 

As to the effect of speed and friction. Sir H. Davy found that, on a vessel 
going at a speed of eight miles an hour, Uie copper most exposed to the 
friction of the sea lost more than double that which was least exposed; 
and Mr. Prideaux found that pieces of the same quality of copper put into sea 
water, from different localities, were differently acted upon. In thirteen 
days' exposure the waste of copper in water from — 

Heart of Gulf Stream was 1-81 

„ Caribbean Sea 0*40 

„ Plymouth Harbor 0*81 

Such circumstances as these are easily defined; but when two vessels 
sheathed at one time, and kept nearly under the same conditions, and the 
copper of the one lasting two or three times that of the other, or even one 
vessel, her sheathing at one time lasting seventeen or twenty years, and at 
another not more than three or four, and employed on the same service, are 
drcumstances not so easily accounted for, and require a more strict investi- 
gation. 

Another element in the consideration of this question is the sea water. 
Different seas act differentiy on sheathing, and often weak or diluted sea 
water more than strong, so that at the mouths of rivers the sheathing is often 
found to wear more rapidly than out at sea. As a sdh of guide to this 
inquiry, I made the following experiments, taking the different ingredients of 
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86a water akme, and mixed in different proportions, but the gross quantity o^. 
the salts in the water being always 8 per cent of its weight, the results were, 
that the chlorides acted more rapidly upon the copper, than the sulphates. Of 
the chlorides that of magnesium acted most ; calcium next, and sodium least 
Now, according to Professor Graham's experiments, chlorides diffuse more 
rapidly than any other salts. This may give a preponderance of these salts 
at the mouths of those rivers, and may have a tendency to an increased wear 
occasionally in such places. 

These important observations and remarks are of the greatest value in the 
study of the history of the causes that affect the wear of sheathing, and when 
all the circumstances of this wear are developed, some of the conditions may 
be found to agree with the observations jiist cited. 

The quantity of salts held in solution in sea water, except in such as the 
Bead Sea, which is very dense, may be given at an average of from 3 per cent 
to 3*8 per cent, of the weight of the water; but tho different kinds of salts 
vary considerably in different localities. In order to set this variation before 
the reader in the most appreciable form, we have taken the analysis of 
different sea waters, and calculated the quantity of salts in the 100 parts. 
The following table exhibits the results, giving at the same time the quantity 
of the whole in relation to the water : — 
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It will be seen from this table, that some of the salts held in solution vary 
considerably in their relation to each other ; the chloride of magnesia ranges 
very wide, much more so than the chloride of sodium, or common salt, from 
the variety in the quantity of salts in the water, which will necessarily cause a 
great variety in the specific gravity of these waters, especially at the mouths 
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of rivers. It has been observed, that sheathing generally wears very rapidly 
at the mouths of certain rivers ; bnt if the observations have been made, we 
have not seen them made public, whether the wear under these circum- 
stances was general over the whole sheathing of the ship, or on certain parts, 
either near the surface or near the bottom, because a vessel, lying at the 
mouth of a river, will be floating in water of different densities, which will 
set up a galvanic action between those parts of the ship, and thus necessitate 
a greatly increased action upon the metals. This may be easily tested by 
taking a tall glass vessel, filling it half full with sea water, and then gently 
filling with ordinary river water, taking care not to mix the two from top 
to bottom ; then insert a slip of clean copper, and the action in a short time 
will be seen to be different on different parts of the copper, and greater on 
some parts than it would be if placed in a well mixed solution of the same 
density. 

ON THE COMPOSITION OF SOME VARIETIES OP FORGED IRON. 

The following paper on the above subject has been published by Mr. F. A. 
Abel, Director of the Chemical Establishment of the English War Depart- 
ment. 

The Government having now taken the manufacture of iron ordnance into 
its own hand, directed attention first to iron reduced from its ores by charcoal, 
this being the material exclusively employed in some continental states ; the 
authorities there laying much stress upon the greater fitness of this de- 
scription of iron over hot-blast, or even of cold-blaat iron, smelted with coal or 
coke. Experiments were consequently made to ascertain "whether guns 
manufactured from charcoal iron exhibit great superiority over those made 
according to the same system of iron reduced from its ores by mineral fuel." 
For this purpose, specimens of charcoal pig iron have been collected from 
different countries for comparative examination and experimental purposes. 
Of two specimens of white iron from Silesia, obtained from different ores, both 
were hard and brittle. These irons were proposed for admixture with dark 
grey irons, but were considered not fit ior the purpose. Some French iron, 
reduced by charcoal from haematite ores, was dark, soft, fine-grained, and uni- 
form in texture, and its general characters were similar to Swedish grey iron, 
but superior in reference to the amount of silicium contained. Specimens of 
Nova Scotian and American irons were of excellent quality. On analysing 
four specimens of iron gun metal of foreign manufacture, the composition waa 
as follows: — From Belgium (specific gravity, '7-250); iron, 96-61; combined 
carbon, -78; graphite, 2*12; silicium, -99; sulphur, -06; phosphorus, -29; 
manganese, '15, with traces of titanium, chromium, arsenic, zinc, and copper. 
The French metal showed the same specific gravity: of iron, 96*02; com- 
bined carbon, 1*03; graphite, 1*87; silicium, '36; sulphur, '03; phospho- 
rus, '45 ; manganese, '25, with traces of chromiiun and tin. From Sweden 
(specific gravity, 7 '05): iron, 95*87; combined carbon, '18; graphite, 2*62; 
silicium, 1*19; sulphur, -08; phosphorus, '11, with traces of manganese, tita- 
nium, and chromium. From Russia (specific gravity, 7*135): iron, 94*36; 
combined carbon, *47; graphite, 2'83; silicium, 1*10; sulphur, *02; pho«pho 
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nis, '37 ; manganese, *85, with traces of titanium and tin. The Swedifili 
gun metal has great resemblance to the Russian. The French gun metal 
was from the cannon foundry at Rouelle ; the Belgian from the Grovemment 
foundry. The result of the analysis shows thus much as certain, that iron 
smelted with mineral fuel may be obtained in abundance in Great Britain, 
containing not more phosphorus or sulphur than is usually found in charcoal 
iron; and proofe exist of the ease with which silicium may be removed from 
pig iron; and it may therefore be confidently expected "that we are not 
dependent on a supply of charcoal iron for the production of durable guns" 
although it may be at present premature to compare from analysis the merits 
of charcoal iron with the better qualities of British cold-blast u'on as materials 
for ordnance. 

IMPROVEMENTS IN THE MANUPACTURE OP IRON. 

No one invention or discovery of the past year has excited more general 
interest and attention, than the improvements in the manufacture of iron, first 
publicly announced at the meeting of the British Association by Mr. Bessemer, 
of England. The readers of the Annual of Scientific Discovery will doubt- 
less recall the fact, that the name of Mr. Bessemer has for a series of years 
been associated with some of the most important English patents noticed in 
the successive volumes of this work. He appears to be an inventor by pro- 
fession, and to a considerable extent successfiil in his various undertakings. 
The present invention was at first received with a general enthusiasm — ^then 
doubted, denied, and condemned. Nevertheless, the invention stands; is 
capable of performing all that has been claimed of it ; and, theoretically at 
least, is a great advance in the manufacture of ux}n. We have seen and 
examined specimens of the iron produced and used by Mr. Bessemer, in 
every stage of the process, and the evidence they present is clear and con- 
vincing. Notwithstanding these remarks, we would also assert that the pro- 
cess of Mr. Bessemer is no improvement over the processes now used in 
several of the iron fiimaces in the United States. The process of converting 
pig or cast iron into wrought iron, consists essentially in burning out or elimi- 
nating an excess of carbon existing in the cast iron. In the ordmary puddling 
furnaces, the pig iron is melted and the oxygen gradually burned out by cur- 
rents of air blown over the surface, and constantly stirring and working. Mr. 
Bessemer effects the same end by forcing air under powerful pressure into the 
melted mass of pig iron fix)m below. The fused metal under this action is 
thrown into violent agitation, boiling and fix)thing, until nearly every particle 
has been subjected to the infiuence of the air current Oxide of iron is first 
formed, which, imparting a portion of its oxygen to the carbon, sets free the 
latter body in the form of carbonic acid. A portion of the carbon is also 
undoubtedly acted upon directly by the oxygen of the air. The oxide of 
iron formed also acts as a flux, in separating the sUica and other impurities 
contained in the pig metal. The result of this operation is a direct loss of 
from 20 to 30 per cent, of metal, principally due to the formation of the oxide 
of iron. The mass, as it comes from the vessel in which it has been acted upon, 
is spongy and highly vesicular, resembling scori©. Subjected to the action' of 
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&» liammer in this state when cold, it wpuld undoubtedly cramble, but if it 
is first thoroughly heated, it may be hammered or rolled into bars of genuine 
fibrous iron. 

The American process which we have spoken of as far in advance of Bes- 
semer's, waa privately brought out some years ago by one of our most 
eminent chemists, and at the present time is comparatively little known, 
although it has been employed by several furnaces for a number of years with 
great success. It consists in adding to the pig iron placed in the puddling 
furnace, such a proportion of a pure variety of iron ore (i. e. oxide of iron), 
that the oxygen of the ore shall exactly suflQce for eliminating the carbon of 
the pig metal as carbonic oxide, or carbonic acid. This "proportion, if we 
remember rightly, is about fifteen parts ore to one hundred of pig metal The 
whole is melted up together in the puddling furnace. The oxide at first acts 
as a flux, but is gradually reduced to pure metal, giving up its oxygen to the 
carbon of the pig metal. When the operation is complete, the iron master 
finds that he has not only obtained a perfectly fibrous iron without loss, but 
for every one hundred pounds of pig metal put into the furnace, he draws 
out an average of one hundred and five pounds of fibrous iron. This is a 
step far in advance of anything that Mr. Bessemer, or any other inventor, has 
yet attained. With these prefatory remarks, we copy the following state- 
ment made by Mr. Bessemer at the last meeting of the British Association, 
as the best familiar explanation of his process : — Editor. 

" I set out with the assumption that crude iron contains about five per 
cent, of carbon ; that carbon cannot exist at a white heat in the presence of 
oxygen without uniting therewith and producing combustion; that such 
combustion would proceed with a rapidity dependent on the amount of sur- 
face of carbon exposed ; and, lastly, that the temperature wliich the metal 
would acquire would be also dependent on the rapidity with which the 
oxygen and carbon were made to combine, and consequently that it was only 
necessary to bring the oxygen and carbon together in such a manner that a 
vast surface should be exposed to their mutual action, in order to produce a 
temperature hitherto unattainable in our largest furnaces. 

" With a view of testing practically this theory, I constructed a cylindrical 
vessel of three feet in diameter and five feet in height, somewhat like an 
ordinary cupola furnace, the interior of which is lined with fire bricks, and at 
about two inches from the bottom of it I insert five tuyere pipes, the nozzles 
of which are formed of well burned fire day, the orifice of each tuyere being 
about three- eighths of an inch in diameter; they are so put into the brick 
lining (from the outer side) as to admit of their removal and renewal in a few 
minutes when they are worn out. At one side of the vessel, about half way 
up from the bottom, there is a hole made for running in the crude metal, and 
on the opposite side there is a tap hole stopped with loam, by means of which 
the iron is run out at the end of the process. In practice this converting 
vessel may be made of any convenient size, but I prefer that ft should not 
hold less than one, or more than five tons, of fluid iron at each charge. The 
vessel should be placed so near to the discharge hole of the blast furnace as 
to ^0 w the iron to flow along a gutter into it ; a small blast cylinder will be 
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required capable of compressing air to aboat Slbs. or lOlbs. to the squate 
inch. 

"A communication having been made between it and the tuy^es befi>re 
named, the converting vessel will be in a condition to commence work; it 
will, however, on the occasion of its first being used after re-lining with fire- 
bricks, be necessary to make a fire in the interior with a few baskets of coke 
80 as to dry the brick work, and heat up the vessel for the first operation, 
after which the fire is to be all carefully raked out at the tapping hole, which 
is again to be made good with loam. The vessel will then be in readiness to 
commence work, and may be so continued without any use of fuel until the 
brick lining in th*e course of time becomes worn away and a new lining is 
required. I have before mentioned that the tuyeres are situated nearly close 
to the bottom of the vessel ; the fluid metal wiU therefore rise some eighteen 
inches or two feet above them. It is therefore necessary, in order to prevent 
the metal from entering the tuyere holes, to turn on the blast before allowing 
the fluid crude iron to run into the vessel from the blast furnace. This hav- 
ing been done, and the fluid iron run in, a rapid boiling up of the metal will 
be heard going on within the vessel, the metal being tossed violently about 
and dashed from side to side, shaking the vessel by the force with which it 
moves, from the throat of the converting vessel. Flame will then immedi- 
ately issue, accompanied by a few bright sparks. This state of things will 
continue for about fifteen or twenty minutes, during which time the oxygen 
in the atmospheric air combines with the carbon contained in the iron, pro- 
ducing carbonic acid gas, and at the same time evolving a powerful heat. 
Now, as this heat is generated in the interior o^ and is difiusive in innumera- 
ble fiery bubbles through, the whole fluid mass, the metal absorbs the greater 
part of it, and its temperature becomes immensely increased, and by the 
expiration of the fifteen or twenty minutes before named that part of the 
carbon which appears mechanically mixed and diflused through the crude 
iron, lias been entirely consumed. The temperature, however, is so high that 
the chemically combined carbon now begins to separate from the metal, as is 
at once indicated by an immense hicrease in the volume of flame rushing out 
of the throat of the vessel. The metal in the vessel now rises several inches 
above its natural level, and a light frothy slag makes its appearance, and is 
thrown out in large foam-like masses. This violent eruption of cinder gene- 
rally lasts about five or six minutes, when all further appearance of it ceases, 
a steady and powerful flame replacing the shower of sparks and cinder which 
always accompanies the boil The rapid union of carbon and oxygen which 
thus takes place adds still further to the temperature of the met^ while the 
diminished quantity of carbon present allows a part of the oxygen to combine 
with the iron, which uijdergoes combustion and is converted into an oxide* 
At the excessive temperature that the metal has now acquired the oxide as 
soon as formed undergoes fusion, and forms a powerful solvent of those earthy 
bases that &e associated with the iron. The violent ebullition which is 
going on mixes most intimately the scoria and metal, every part of which is 
thus brought in contact with the fluid oxide, which will thus wash and 
deanse the metal most thoroughly firom the silica and other earthy bases 



OHEMIfiTBY. 250 

"Wbicti are combined with the oracle iron, while the sulphur and other volatile 
matters which cling so tenaciously to iron at ordinary temperatures are driven 
off, the sulphur combining with the oxygen and forming sulphurous acid gas. 
The loss in weight of crude iron during its conversion into an ingot of malle- 
able iron was found on a mean of four experiments to be twelve and a half 
-per cent, to which will have to be added the loss of metal in the finishing rolls. 
This will make the entire loss probably not less than eighteen per cent, 
instead of about twenty-eight per cent, which is the loss on the present 
system. A large portion of this metal is, however, recoverable by treating 
with carbonaceous gases the rich oxides thrown out of the furnace during the 
boil. These slags are found to contain innumerable small grains of metallic 
iron, which are mechanically held in suspension in the slags, and may be 
easily recovered. I have before mentioned that after the boil has taken place 
a steady and powerful flame succeeds, which continues without. any change 
for about ten minutes, when it rapidly falls off. As soon as this diminution 
of flame is apparent the workman will know that the process is completed, 
and that the crude iron has been converted into pure malleable iron, which 
he will form into ingots of any suitable size and shape by simply opening the 
tap hole of the converting vessel, and allowing the fluid malleable iron to flow 
into the iron ingot moulds placed there to receive it The masses of iron thus 
formed will be perfectly free from any admixtiu^ of cinder, oxide, or other 
extraneous matters, and will be far more pure and in a more forward state of 
manufacture than a pile formed of ordinary puddle bars. Thus it will be 
seen that by a single process, requiring no manipulation or particular skill, 
and with only one workman, from three to five tons of crude iron pass into 
the condition of several piles of malleable iron in from thirty to thirty-five 
minutes, with the expenditure of about one-third part the blast now used in 
a finery frimace with an equal charge of iron, and with the consumption of 
no other ftiel than is contained in the crude iron. To those who are best 
acqu^ted with the nature of fluid iron, it may be a matter of surprise that a 
blast of cold air forced into melted crude iron is capable of raising its tempera- 
ture to such a degree as to retain it in a perfect state, of fluidity after it has 
lost all its carbon, and is in the condition of malleable iron, which in the 
highest heat of our forges only becomes softened into a pasty mass. But 
such is the excessive temperature that I am enabled to arrive at with a pro- 
perly shaped converting vessel and a judicious distribution of the blast; that 
I am enabled not only to retain the fluidity of the metal, but to create so much 
surplus heat as to re-melt the crop ends, ingot runners, and other scrap that 
is made throughout the process, and thus bring them without labor or fuel 
into ingots of a quality equal to the rest of the charge of new metal. For 
this purpose a small arched chamber is formed immediately over the throat 
of the converting vessel, somewhat like the tunnel head of the blast fiimace. 
This chamber has two or more openings on the sides of it, and its floor is 
made to slope downwards to the throat As soon as a charge of fluid malle- 
able iron has been drawn off from the connecting vessel, the workman will 
take the scrap intended to be worked into the next charge, and proceed to 
introduce the several pieces into the small chamber, piling them up around 
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the opening of the throat. When this is done he will run in his charge of 
crude metal, and again commence the process. By the time the boil com- 
mences tlie bar ends or other scrap will have acquired a white heat, and by 
the time it is over most of them will have been melted and run down into the 
charge. Any pieces, however, that remain may then bo pushed in by the 
workman, and by the time the process is completed they will all be melted, 
and ultimately combined with the rest of the charge, so that all scrap iron, 
whether cast or malleable, may thus be used up without any loss or expense. 
As an example of the power that iron has of generating heat in this process, 
I may mention a circumstance that occurred to me during my experiments. 
I was trying how small a set of tuyeres could be used ; but the size chosen 
proved to be too small, and after blowing into the metal for one hour and 
three-quarters, I could not get up heat enough with them to bring on the 
boil. The experiment was therefore discontinued, during which time two- 
thirds of the metal solidified and the rest was run off. A larger set of tuyere 
pipes were then put in, and a fresh charge of fluid iron run into the vessel, 
whidh had the effect of entirely re-melting the former charge, and when the 
whole was tapped out it exhibited as usual that intense and dazzling bright- 
ness peculiar to the electric light. One of the most important £acts connected 
with the new system of manufacturing malleable iron is, that all the iron so 
produced will be of that quality known as charcoal iron ; not that any char- 
coal is used in its manufacture, but because the whole of the processes follow- 
ing the smelting of it are conducted entirely without contact with, or the use 
of any mineral fuel; the iron resulting therefrom will, in consequence, be 
perfectly free from those injurious properties which that description of fuel 
never &ils to impart to iron that is brought under its influence. At the same 
time, this system of manufacturing malleable iron offers extraordinary &cility 
for making large shafts, cranks, and other heavy masses ; it will be obvious 
that any weight of metal that can be founded in ordinary cast iron by the 
means at present at our disposal, may also be founded in molten malleable 
iron, and be wrought into the forms and shapes required, provided we in- 
crease the size and pi^wer of our machinery to the extent necessary to deal 
with such large masses of metal. A few minutes' reflection will show the 
great anomaly presented by the scale on which the consecutive processes of 
iron making are at present carried on. The little furnaces originally used 
for smelting ore have, frx>m time to time, increased in size, until they have 
assumed colossal proportions, and are made to operate on 200 or 300 tons of 
materials at a time, giving out ten tons of fluid metal at a single run. The 
manufacturer has thus gone on increasing the size of his smelting furnaces, 
and adapting to their use the blast apparatus of the requisite proportions, and 
has, by this means, lessened the cost of production in every way ; his large 
furnaces reqmre a great deal less labor to produce a given weight of iron 
than would have been required to produce it with a dozen furnaces; 'and in 
like manner he diminishes the cost of fuel blast and repairs, while he insures 
a uniformity in the result that never could have been arrived at by the use 
of a multiplicity of small furnaces. While the manufacturer has shown him- 
self fully alive to these advantages, he has still been under the necessity of 
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leaving the succeeding operations to be carried out on a scale wholly at vari- 
ance with the principles he has found so advantageous in the smelting depari> 
ment. It is true that hitherto no better method was known than the pud- 
dling process, in which from 400 to 500 weight of iron is all that can be 
operated upon at a time, and even this small quantity is divided into homoeo- 
pathic doses of some 701bs. or 801bs., each of which is moulded and fashioned 
by human labor, carefuUy watched and tended in the furnace, and removed 
therefrom one at a time, to be carefiilly manipulated and squeezed into form. 
When we consider the vast extent of the manufacture, and the gigantic scale on 
which the early stages of the process are conducted, it is astonishing that no 
effort should have been made to raise the afler processes somewhat nearer to 
a level commensurate with the preceding ones, and thus rescue the trade 
from the trammels which have so long surrounded it. 

Comments and Thoughts on the Discovery of Mr. Bessemer. — It will be obvi- 
ous that one principal feature in the process is, that the operator deals with 
the metal in a state of perfect fluidity — a desideratum hitherto unattainable 
with iron containing only a small quantity of carbon. Hence it cannot 
merely be procured in masses of any size (whereas the puddler can only pro- 
duce 60 or 70 lbs. in a lump), but it will possess the distinguishing character 
of all fluids — it will be perfectly homogeneous. The texture, composition, and 
quality will be the same throughout every part of the mass. That the fluidity 
is really greatly increased, notwithstanding the subtraction of the carbon, is 
shown by the fact that it is found desirable to diminish the power of the blast 
from nine or ten pounds to about five pounds during the latter part of the 
process, as well as by the rapidity with which the metal runs out of the fur- 
nace, and its brilliant whiteness. It is impossible to overrate the advantage 
of having a really homogeneous product. In large masses of malleable iron, 
procured in the ordinary way by welding together a number of the puddler's 
blooms, there often occur small knobs and fragments of metal much harder than 
the rest ; and many manufacturers consider soft malleable iron quite as trying 
to their tools as hard steel, from the unexpected increase of resistance sud- 
denly offered by particular parts of the mass, and the consequent unequal 
strain upon different portions of ^he machinery. The greater the mass 
required, the greater the difficulty of obtaining a metal upon all parts of which 
equal reliance can be placed; and hence, where a very heavy strain, in a 
direction different from that of the fibre, is expected, strength is often obliged 
to be sought in an enormous thickness of material. The prodigious weight of 
anchors is rendered necessary by the impossibility of calculating accurately 
the strength of the metal in any particular part, so that the size of the whole 
must be increased to meet the chance of a bad piece of metal occurring here 
and there. One of Mr. Bessemer's numerous patents is for the application of 
his invention to the construction of anchors, in which he hopes to attain equal 
strength with a greatly diminished weight. 

One of the results of the invention will be the curious anomaly that steel 
vnll be produced at a little less risk, and therefore at a little less cost, than 
malleable iron ; for it is obvious that, by tapping the furnace before the com- 
plete combustion of the carbon has taken place, steel will be produced instead 
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of iron. Practice and experience y^^, no doubt, in time enable the workman 
80 to regulate the operation as to produce to a nicetj any particular quaiitf 
of iron or steel required ; but until this practical knowledge has been gained^ 
there will be some difficulty in calculating the exact length of time to be oocu- 
pied in the conversion. If) therefore, the process should be continued a little 
too long for steel, malleable iron will be obtained — if it be continued a little too 
long for malleable iron, the metal will be set in the furnace. The " boil" appears 
to be the critical period. Whatever be {he time occupied in arriving at the 
boil, it is found that from 12 to 15 minutes are requisite to produce malleabk 
iron, and from 7 to 12 minutes to produce the different qualities of steeL 

How effectually the carbon can be removed is shown by an analysis of a 
chance specimen of Mr. Bessemer's malleable iron, made by Dr. Henry, whc^ 
we believe, was strongly inclined to doubt whether the process could really be 
as successful as it was stated to be. He found t^e quantity of carbon present 
to be less than l-30th per center less than l-3000th part of the weight of 
the metaL Of sLLica, a trace merely was found. By the apphcation of means 
already weU understood, the sulphur and phosphorus will be as completely 
removed. A considerable portion of both is driven off without the use of any 
means for that special object ; and by treating the melted metal vnth proper 
substances, these impurities will .be withdrawn. The difficulty whidi Mz. 
Bessemer has applied himself to solve, and which he has solved, is the oooir- 
plete separation of carbon and the earthy bases. Apart from the cheapness 
and facility of his process, he has been able successfully to grapple with tiie 
half per cent of carbon which puddling can never get rid o£ 

The process, as described above, is open to a serious objection. The blast 
must be kept up to the last, or the melted metal would ran into the tuyeres, 
and spoil the blast apparatus. Hence the air is being driven through the 
metal up to the very moment that it ceases to ran out of the vessel;, and the 
ingots produced are consequently very porous and ftill of air bubbles. With 
malleable iron, this is of no importance, as it would always be rolled while in 
a state not far from fusion, and the air would be completely squeezed out, as 
the slag is squeezed out of the puddled ball. But cast steel would be useless 
if porous — a difficulty which is met by an ingenious modification of the con- 
verting vessel. It is slung horizontally at the end of two cranks, which, by 
means of a counterbalancing weight, can easily be turned through any angle. 
The blast is admitted by a pipe passing through the axle of one of the cranks, 
and thus revolving with the converting vessel The tuyeres enter the con- 
verting vessel by a series of apertures forming a horizontal row. The cylinder 
can thus be made to revolve round the axis of the crank without turning upon 
any axis of its own ; and thus the apertures of the tuyeres may be raised till 
they are brought above the surface of the metal. The blast can then be 
turned off and the agitation of the metal allowed to subside. Iron melted by 
existing processes sets in about three or four minutes, but Mr. Bessemer finds 
that he can allow it to stand for ten or twelve minutes — a period quite satti- 
dent to allow all the air bubbles to escape— and the cylinder may then be 
raised still further, and the metal poured off as gently as may be requisite, 
through a spout at the top or in the side of the vessel 
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l£r. Nasmyth tried some years ago to decarburize cast iron by blowing 
gteam into the melted metal. This attempt failed, as the separation of the 
oxygen from the steam exhausted so much of the heat of the metal that the 
heat evolved in the combination of the oxygen with the carbon in the iron 
was insufficient to compensate the waste ; and the iron was cooled instead of 
being heated. With the freedom from jealousy which marks a truly great 
siind, Mr. Nasmyth paid, at the last meeting of the British Association, a 
graceful tribute to the importance of the invention, and spoke in terms no less 
honorable to himself than to Mr. Bessemer, of the ingenuity of the process and 
the vastness of the results to which it would unquestionably lead. 

Uchaiius' Process for Manufacturing Sied. — ^We would, in this coimexion, 
also call attention to a new process for producing cast steel, which is now 
exciting considerable attention in Europe. It is the invention of Captain 
Uchatius, an artillery officer m the Austrian service. He states, as tiie result 
of his experience, that the quality of the steel is influenced greatly by the size 
of the pieces of iron employed in its manufacture, the goodness of the cast 
steel being in proportion to the smallness of the lumps of iron. In order to 
reduce the iron, therefore, to the proper size. Captain Uchatius conducts the 
BUI88 of molten metal directly from the blast furnace, into cold water, which is 
kffpt in motion by mechanical means ; the iron is formed into fragments or 
grains, varying from 60 to 2000 to the kilogramme. The finest steel is made 
from the pieces of which 2000 go to the kilogramme. These bits of iron are 
then placed in crucibles and mixed up with a certain per-centage of finely 
powdered, sulphurless spathose iron ore and brown iron ore. The metal thus 
prepared is subjected to the requisite heat, and drawn off into ingot moulds. 
This steel, it is asserted, is of the finest and purest quality, varying, according 
to the pleasure of the manufacturer, from the most flexible steel for springs to 
the hardest double shear or file steel. 

One of the characteristic features of the process of M. Uchatius, is not only 
to have introduced the atomic system by fusion, but also to have done this in 
the preparation of the material Before fusion, the cast iron is mixed as much 
as possible with the metallic oxides, and the application of heat only ter- 
minates what the preparation has commenced. Among other advantages 
which appear to be derived from this new method, is economy in material; 
for, from numerous experiments made by the French Government, the loss is 
stated to be only 4 to 5 per cent, upon the cast iron submitted to the atomic 
treatment, and as the metallic oxides will part with what they have taken, the 
loss will even be less. The theory of the operation is of easy explanation, 
based as it is upon well known chemical facts. On surrounding the cast iron 
with oxygenated bodies, and applying heat, the grains part with their carbon, 
and this element combines with the oxygen of the metallic oxides, and is libe- 
rated under the form of carbonic acid and carbonic oxide. Another very 
important advantage attributed to this invention is, that the metallurgist is 
enabled to regulate his proportion of oxygen in such a manner that, by adding 
Ik certain quantity of forged iron, he can produce ten different kinds of steel. 
If this is so, it is a most essential point ; for, to be able to undertake the 
manufacture of steel with a certainty as to the quality to be produoed^ ^ould 
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be of vast importance. All persons femiliar with the business know that little 
dependence can, in this respect) be placed upon the usual methoda IC 
Uchatius' manner of tempering is the same as that employed in making Eng- 
lish cast steeL It is said that the expense of producing 1,000 kilogrammes 
(about 2,187 lbs.) will not exceed $92, whereas to make that quantity of ordi- 
nary steel costs, in France, $200, and of the best quality $600. These prices 
would be materially diminished by establishing the works in the vicinity of 
coal mines, where a supply of fuel could be obtained cheaply. If the price of 
steel could thus be reduced it would undoubtedly replace iron in many cases; 
a great economy would also result from its employment in making pieces of 
artillery, where cast steel would have the imtmense advantage of being lighter, 
less costly, and more solid than copper. Experiments are now being made at 
the arsenal of Vienna to determine this point. A committee appointed by the 
French Gtovemment to examine the discovery report that the cast steel pro- 
duced by his method is calculated to replace iron with great advantage in the 
manufacture of piston rods, axle trees, and connecting rods ; also that the pro- 
cess is simple, and can be employed without great outlay; and lastly, that 
cast steel of various degrees of hardness can be obtained by modifying the 
proportion of the materials first employed. These materials being cast iron, 
and other substances of no great cost, it follows that the cast steiel produced 
by this method will cost less than any other. 

An exhibition of the process of Captain Uchatius was recently made in 
London, before a company of manufacturers and scientific men. While -the 
preparations for the process were going on, Mr. Lenz, a partner of Captain Ucha- 
tius, read a paper descriptive of the invention. He commenced by explain- 
ing that he had labored under many disadvantages in being compelled to con- 
trive substitutes for the regular fiimaces, and other proper appliances peculiar 
to steel works, but, nevertheless, an opinion could be there formed of the 
merits of this important invention, for all the melting operations in cast steel 
manufacture were necessarily a series of operations on a small scale, the size 
of a steel crucible limiting the magnitude of the furnaces. The method here- 
tofore adopted for making the best description of cast steel, was to convert 
Swedish or Russian bar iron, by a lengthy, uncertain, and costly process, first 
into what is called blister steel, which product was then melted down in 
crucibles and cast into ingots for the manufacture of the bar steel of commerce. 
Mr. Lenz proceeded to say that the present invention would render England 
quite independent of Sweden and Russia for steel iron making, as East India 
pig iron, now very plentiful and cheap, could be converted into steel in as few 
hours as Swedish and Russian bar iron would take weeks to manufacture ; 
besides which, numerous descriptions of ordinary English pig iron would 
answer equally well, judging from the limited experiments in English iron he 
had performed. He expected that nearly all the iron works would soon 
make steel as regularly as they now make iron ; and did not hesitate to 
assert that fully two-thirds of the cost of producing cast steel might be saved 
by using the present instead of the old process. 

Mr. Lenz then proceeded to explain that the invention of Captain Uchatius 
was founded on the well known &ct, that cast iron surrounded by any 
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oxygenized materials, and subjected to a cementing heat for a given time, 
would jield up a portion of its carbon, which would combine with the oxygen 
driven off firom the surrounding materials, forming carbonic oxide or carbonic 
add gaa. If this process were interrupted before completion, a partially 
decarbonized iron would result, the surface of which would have been con- 
verted into a pure iron, while the inner parts remained tmchanged ; or in 
other words, the progress of decarbonizing action would depend on the 
amount of metallic surface brQught into contact with the oxygen-jdelding 
material with which the iron was surrounded. In order, therefore, to expe- 
tlite this operation, the pig iron was first reduced to a granulated state, which 
was accomplished by simply running the molten iron from the cupola (a blast 
fiimace in some cases) into cold water, agitated by mechanical means. This 
granulated iron was mixed with a proper proportion of pulverized oxygen- 
yielding materials of a very cheap description, such as sparry iron ore (spathose 
ore), and adding, if requisite, a small quantity of manganese, which mixture 
was put into common crucibles, and subjected to heat in a cast steel blast 
fomace of ordinary construction. By thus subjecting the granules of iron in 
presence of the spany iron ore to a melting heat, the surrounding oxidea 
would first effect a partial decarbonization of the granulated iron, which 
decarbonization would be limited in amoimt according to the size of the 
granules operated upon, and by reason of the continued appHcation of heat, 
the iron would melt and separate (with the assistance of the melting residue 
<rf sparry iron ore) fi:om the impurities with which it was mixed, and also 
bring down with it a portion of the iron contained in the sparry iron ore, 
thereby increasing the yield of cast steel by 6 per cent. The manipulations 
of melting and casting were the same as those commonly employed by cast 
steel manufacturers. The quality of steel made by this process could be con- 
siderably modified. Thus, the finer the pig iron was granulated, the softer 
would be the steel made therefrom. The softer sorts of welding cast steel 
might be obtained by an addition of good wrought iron in small pieces, and 
the harder qualities by adding charcoal in various proportions to the abo7e- 
mentioned mixture. Thus crude iron might be converted into steel ingots in 
the incredibly short space of about two hours. 

Mr. Lenz then proceeded to exhibit the preliminary process of granulating, 
by running a crucible of melted pig iron into a vessel of water, when it was 
instantaneously converted into shot-like particles. A weight of twenty-four 
pounds of crashed ore and peroxide of manganese, in the proportion of about 
four pounds of ore and two pounds of peroxide of manganese, to which was 
added a small quantity of fire clay, was filled into the crucible in the tem- 
porary furnace, and allowed to melt in the usual manner. In the meantime 
the company proceeded to witness the operation of hammering down into a 
bar of an ingot of this new steel, which had been made a few dajrs since ; and 
aiUhough the steam hanuner used was not at all adapted for steel, nevertheless, 
the bar steel produced from the ingot then hammered, was pronounced to be 
of excellent quality, and tools made fh)m a fellow ingot were tried, and found 
to possess the qualities of fine English cast steel. About two hours and 
three-quarters had elapsed since the filling — some defect in the blast a little 

12 
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retarding the meltingp— the oontents of the oruoible were poured into the imi 
mould, torn which, when opened, an ingot of steel weighing twentjjr-fiTii 
]K>unda, being one pound more than the iron used, was exhibited, which bore 
every external evidence of being perfect in quality. It was intended to hd 
properly tilted into bar steel, for further tests as to its qualities and propertioi^ 
The simplicity and rapidity of the new process, as well as the quality of steel 
shown, elicited much admiration. The importance of the process in reducing tb^ 
cost of steel can scarcely be overrated, when the innumerable new usee to which 
it will inevitably be turned in preference to iron are considered; the erp&ase of 
steel tires, axles, piston rods, shafts, and other important working parts of ma- 
chinery, being estimated as not exceeding the price now paid for firat-dass iron» 

New Cast Steel Process. — Mr. B. A. Brooman, of lK>ndon, has lately secured ^ 
a patent, as ag^it for a foreign inventor, for the following new method oC 
manufacturing cast steel: — 

The basis of the invention consists in the introduction into crucibles,-alQQg 
with the pieces of wrought or malleskble iron, of certain chemicals in whMb 
<7anogen is contained. As for example, cyanide of potassium and ferrocy? 
anide of potassium, are to be used in connexion with some form of sal-ammor 
niao. The usual furnaces and melting pots suitable for melting blister steal 
may be employed. The malleable iron (which may be of any descriptioiii 
such as bar, scrap, blooms, &a) is prepared by cutting or breaking it up into 
vmall pieces. In a 501bs. charge of iron in a crucible are introduced ten 
punces of charcoal, sb^ ounces of common table salt, half an ounce of brid( 
dust or oxyde of manganese, one ounce of sal-ammoniac, and half an ounce (^ 
^rrocyanide of potassium. The pot is to be covered and introduced intQ 
the furnace, and the contents thoroughly melted, the heat being maintained 
for the space of three hours or thereabouts. The mass is then to be poured off 
into iron moulds in the ordinary way of pouring cast steel, and with the usual 
eare required for producing a solid ingot. This may then be rolled into sheets^ 
or hammered or tilted into bars, after the common method. In this process the 
employment of table salt, manganese, or brick dust, is for the formation of 
^coriffi upon the top of the melted mass, to keep out the air. The proportiooft 
of ingredients given may bo varied, and some may be omitted altogether, or 
others substituted. The essentials are the sal-ammoniac, some substance 
affording cyanogen, and charcoal Fine cast steel may be produced with fer- 
rocyanide of potassium and charcoal, also with sal-ammoniac and charcoal 
The hardness or brittleness, as well as firmness of grain and degree of mallea- 
bility, may be varied by altering the proportions of the several ingredients, 
especially of the charcoal, sal-ammoniac, and cyanogen. No particular cha- 
racter or quality of iron is necessary. Steel, it is stated, can be produced by thi^ 
process &om common English iron equally as well as &om the best Swedish.. 

This process, which is undoubtedly a great improvement, has recently been 
put in practical operation near New York. It is, however, questionabln 
whether any patent on such a process could be maintained, the operatioa 
being substantially the same as that of case-hardening ; and it has also beeii 
applied before to the manu&cture of steel EdciOSv 

Improvsd Abthod of E^ing Jron, — Charles Sanderson, of Shei&eld, ISog^ 
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tes taken out a patent for the employment of copperas or sulphate of iron 
hy adding to it cast iron while in a molten state, which he states acts asarea- 
gent uniting with the siMconf phosphoras, arsenic, and other unpurities in the 
teon, and carrying them ofif in the form of a scoria^ thereby producing iron 
ratings of for greater strength and purity. 

• Improvement m the Mcmufitchire of Fig Iron <md SteeL — ^The foUowing im- 
^vrovement in the preparation of pig iron is highly spoken of in England : — 

A small quantity of common salt (say 1-|- or 2 per cent.) is introduced into 
tSte coke ovens, along with the small coals. The salt removes the sulphur * 
fi!om the coke, and hence the iron made with this coke in the blast fiimace is 
materially improved. Bars made from this iron have broken like crown iron, 
and it makes capital rails. It is very likely that the process will be generally 
adopted with coals of an inferior description. An invention which has lately 
been patented in England by Mr. J. B. Howell consists in the manu&ctcure of 
kigote or blocks of cast steel, for ordnance and other purposes, with an iron 
oentie. The inventor places a bar of hot iron covered with a deozydizing agent^ 
TOK the centre of the mould, previous to pouring in the melted steel, and, by the 
use of this oxydizing agent, removes or dissolves the oxide from the iron, and by 
thus removing the oadde, the steel, while in a fluid state, comes in direct con- 
tact with the iron, insuring perfect cementation between the steel and the iron. 

The correspondent of the London Minimg Jomwd in Rhenish Prcissiay 
expresses surprise that some of the capitalists in England do not turn their 
aittention to puddling pig steel, which in Prussia is making rapid stridea 
Puddling both iron and steel with gas is very general in Prossia. In some 
instances the gas is obtained from the blast frumaoe, but in most cases it is 
generated in small ovens, attached to each frumaoe. Dry wood, charcoal, 
lignite, and turf are employed as fuel At one of the iron works where wood 
is used for gas the charges are 8 cwt of white mottled iron each furnace^ 
bringing out 20 to 21 tons of puddled bars per week at a loss of only 4 or 6 
per cent and with a consumption of 4 cubic feet of timber per cwt of puddled 
bars. At anotlier works they charge with 10 cwt. of grey pig, and bring 
eat the charge in 2^ hours with 8*70 cubic feet of wood per cwt of puddled 
bars. A large rolling-mill is arranged to puddle steel with gas from iron lignite, 
to be converted into railway wheels aiyl tires, for which there is an increasing 
demand. These are forged under the hammer to nearly the required form, 
and then passed through a pair of rolls to finish them. 

The following is the description of a method of making cast steel, for which 
a patent has been recently granted to G. Brown of Swinton, England. 

^* The patentee puts into a'oommon melting pot charcoal bar iron, clipped 
in pieces, of about one and a half inches long, and adds thereto good charcoal 
pig iron, in the proportion of one part, more or less, by weight of pig iron, to 
Hsree parts more or less, of the clipped bar iron. This cdfiibination of metals 
is melted in the usual manner, and then run into ingot moulds. By this 
process cast steel is obtained suitable for any purpose to which cast steel made 
9SL 'tibe old plan can be applied, — ^the various qualities of steel required being 
obtained by slightly varying the proportions of bar and pig iron. Taking 40 
j^eunds weight as the standard of an ingot, from seven to twelve pounds of 
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pig metal are lund, and the remaindw is made of bar inm; these ptopartaom 
would produce a cast steel suitable for most purposes. Thus^ for cast steel to 
be manufactured into edge tools, ten pounds of pig metal are added to thirty 
pounds of bar ircm. For table knives, eight pounds of pig metal are combined 
with thirty-two pounds of bar iron ; and for hard steel, twelve pounds of pig 
metal are added to twenty-eight pounds of bar iron. But as almost all irons 
differ in hardness and quality, these proportions must, to a slight degree, be 
modified according to the judgment of the melter." 

ON TELE MANUFACTUBB OF IKON. 

The following is an abstract of a paper read before the London Sodety 
of Arts, by Prof Calvert:— 

After pointing out what were believed to be the causes of inferiority of 
iron, in many works, apart fipom the varying qualities of the ores, the injurious 
action which an impure fuel had upon the quality of the iron was particularly 
alluded to; and the necessity of removing the sulphur from the coal or coke^ 
when employed in the blast furnaces, before it could be imparted to the cast 
iron during the process of smelting, was stit>ngly enforced. 

Prof Calvert then referred to several instances in which the quality of iron, 
after the api^cation of the chloride of sodium in the blast furnace, had been 
greatly improved. These improvements were described to have been effected 
at a very small cost, by the following simple process. If the blast furnace 
was worked entirely with ooal, chloride of sodium was added, with each 
charge, in proportion to the quality of the ore and flux employed ; but a 
better result was produced if the coal was previously converted into coke, 
and an excess of the chloride was used in its preparation, in order to act on 
the sulphur of the coal and of the ore should any be found therein; and a 
greater improvement was manifested in the quality of -the iron, when only 
coke so prepared was used in the blast furnace. The coke, so purified, emit- 
ted no sulphurous fhmes when taken out of the coke oven ; nor when extin- 
guished with water did it give off the unpleasant odor of sulphuretted 
hydrogen, nor was there any sulphurous acid gas liberated, during the opera- 
tion of smelting iron in the cupola, or in raising steam in the locomotive 
boiler, by coke so prepared; and it was stated that these decided advantages 
were gained, in some cases at an additional cost of only one penny per ton of 
fuel Prof Calvert then gave the results of a series of experiments which had 
been made upon trial bars one inch square, cast from iron melted in the 
cupola^ with coke prepared by his process. He exhibited specimens of the 
iron so prepared, when the closeness of texture and the absence of the " honey- 
comb " appearance prevailing in the iron cast with the ordinary coke, waa 
dearly demonstrated. 

The mode of experimenting was described, and the results were given very 
daborately, and it was shown that the average increase of strength was from 
10 to 20 per cent. 

Taking the mean of the whole experiments, the following conclusions were 
arrived at: — ^The mean breaking weight of the bars, 1 mch square, smelted 
with the im^ved coke, was 515*5 lbs.; ditto, with extraordinary coke, 42*7-0 
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lbs.— equal to 88*5 lbs. in favor of the castings prodaoed from the improved 
ooke, or in the ratio of 5 to 4. 

The experiments on the bars smelted with the improved ooke, indicated 
iron of a high order as to strength, and might be considered equal to the 
strongest cold blast iron. The metal appeared to have a run exceedingly 
dose, and exhibited a compact granulated structure, with a hght grey color. 

IMPROVEMENTS IN PLATING, GILDING, AND SILVEEING. 

lAebig's Process. — The following are the details of a process recently 
published by Liebig, by means of which glass can be plated without heat, 
thus forming &,ultless optical mirrors. The bath which gives the desired 
result is a solution of ammoniacal nitrate of silver, with the addition of 
potassa or soda, which deposits the silver at the ordinaiy temperature when 
put in contact with an aqueous solution of sugar of milk in the followii^ 
proportions: — ^Fused nitrate of silver, 10 grs.; distilled water, 200 e.c; 
ammonia^ sufficient to obtain a limpid solution ; to which is added by degrees 
potash ley of 1'05 density 460 cc, or soda ley of 1'036 density 450 c.c. 
When the ley is added, a dark-colored precipitate is formed, which disappears 
on the addition of a further quantity of ammonia. When all the ley has been 
added, it is diluted with water to 1460 c.a, after which a dilute solution of 
nitrate of silver is carefully added tmtil a permanent grey precipitate is 
produced. Sufficient water is then added to bring the quantity up to 1500 
C.C., or a litre and a half of liquid, so that each cubic centimetre contains 
rather more than 6*66 milligrammes of nitrate of silver, corresponding to 4*18 
milligrammes of metallic silver. The liquid should not contain any free 
ammonia ; this alkali should be completely saturated by the oxide of silver. 
To get a complete saturation, a little of the silver solution should be added 
quite at last. In this case, 1 c.c. of liquid contains rather less than 4*18 milli- 
grammes of silver in solution. The potassa or soda ley should be quite free 
from chlorides ; to prepare it, carbonate of potassa, or preferably, of soda^ 
should be used, quite free from chlorides, and decomposed in distilled water 
with lime which has been purified by sufficient washing. The ley must not 
be filtered, it must become dear by repose. When this ley is required for 
plating glass, add one-tenth or one-eighth of its volume of a solution of sugar 
of milk, containing 10 per cent, of sugar. To use these liquids, the glass must 
be supported by &stening a bar of tin at the back of the glass with wa2c, so 
that it can be suspended ; under which is placed a glass or porcelain capsule, 
so that a space of half an inch is left between the bottom of the capsule and 
the surface to be silvered; the capsule is then filled with the liquid, to which 
the sugar of milk has just been added, and the whole is arranged so that the 
object to be silvered shall have its anterior sur&oo quite immersed. It will 
be perceived that the silvering e^ould take place at the sur&ce of the bath, 
and' not at the bottom, and that it is indispensable that the glass object should 
fioat and be supported in some manner upon the sur&ce. It is necessary not 
to TMT^ the sugar of milk with the bath until the moment of using, for the 
reduction commences immediately, as will be known by the brown color 
whidi it acquires; the object immersed becomes black in a few minutes; 
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after about a quarter of an hour it reflects objects, and the reduction may be 
considered as complete, when the bath is covered with a reflecting pellicle of 
metallic silver. In this operation all the silver is precipitated in the metallic 
state, and only a very small fraction of the reduced metal is fixed on the 
object which it has been proposed to plate. According to a very exact 
determination, the silver thus fixed on a glass surface of 226 square centimetres 
is 49 milligrammes. Consequently, to plate a square metre of glass sur&ce, 
we should only require 2-210 grs. of silver, which is but a trifle. 280 cubic 
centimetres of liquid were required to plate those 226 square centimetres of 
superficies; now, 280 c.c. of liquid contain 1170 milligrammes of silver, conse- 
quently, in the interior of the vessel and the sides, were deposited 1170 — 49 == 
1121 milligrammes of silver, which were collected and again converted into 
nitrate. When the operation is concluded, the object plated is removed, 
washed with hot distilled water, and dried in a warm place. Care must be 
taken not to touch the plated surface during these operations, or else the water 
will get in imder the metallic layer, and cause it to &11 off. After desiccation 
this layer adheres so strongly that it can scarcely be removed with the naiL 
If the plating has been performed on the surface of the bath, the layer will be 
of equal thickness all over, and with proper polishing, will have every quality 
ci a silvered mirror. To attain unfailing success, several precautions are 
necessary : in the first place, the bottom of the vessel should be all over of an 
eqoal distance fix)m the sur&ce of the future mirror, otherwise some parts of 
this surface will be covered with a thinner plate of silver than others, and 
wiU consequently appear duller; for they will not reflect the light so well as 
the parts which are more thickly covered. Another important point is that 
the sur&ce to be silvered should be perfectly dean; glasses simply wiped 
with a doth will take a layer full of patches, on which will be plainly visible 
the streaks left by the doth. Then the surfiEu» to be silvered must be wetted 
all over; the smallest bubble of air will produce a hollow in the layer. 
Before putting the glass on the bath it is better to wet it completely ; the 
liquid used for this should be alcohol, in preference to water, as it drives oflF 
the air better. The glass would be plated as well at the bottom of the bath 
as at the top, oiily that in that case the whole of the silver would accumulate 
on the object, and the mirror would necessarily be so much the dearer. 
When the mirror is dry, the layer is covered with a colorless varnish composed 
of an alcoholic solution of gum dammar ; it is then framed. 

Gilding. — ^To gild glass permanently, heat is essential ; gilding without heat 
is of a beautiful color and very brilliant, but it does not adhere strongly, and 
wiU strip off with washing. The gilding bath is prepared by means of a solu- 
tion of gold in aqua regia, a solution to which is added 292 milligrammes of 
diloride of sodium per gramme of gold ; it is evaporated to dryness, and 
heated until all the free acid is disengaged ; after which the double ssbit is 
dissolved in water in suffident quantity to make 100 c.& of liquid contain 
1000 milligrammes of gold. With this solution two others are prepared, one 
of which is composed of solution of gold, 60 c.c. ; soda ley (density 1*035), 
20 C.C ; water, 300 ac. It is boiled in a flask until reduced to 260 cc. THe 
second solution is prepared with solution of gold, 60 cc. ; ley, 20 ce. ; wattr 
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200 C.C. Tho whole being put into a flask is placed in boiling water for an 
iiour. The two liquids are then mixed, and may be used with success when 
recently prepared. To gild the inside of a glass vessel, a tenth part of its 
volume must be filled with a mixture formed of two parts of alcohol and one 
of ether, and then filled with the auriferous solution while still hot ; the vessel 
must then be placed in water of the temperature of about lie* P. (80** 0.) 
In less than 15 minutes the internal sur&ce will be covered with a pellicle of 
gold ; the vessel is to be removed when the sides are opaque, or, at any rate, 
when, seen by transparency, they have assumed a deep green color. The 
solution of gold is, of course, always reduced by the alcohol ; but if we wish 
for a brilliant layer of metallic gold, we must arrange so that the afi&nity of 
gold for water should not be greater t^ui that of gold for glass, and that the 
latter should be rather stronger than the other. It is difficult to hit upon the 
exact point, and the least variation in the proportions would injure the results. 
The above described bath will only gild when recently prepared ; standing for 
24 hours will destroy this property. When fit for gilding it possesses a 
slightly yellow tint ; with time it loses this color, as well as the property of 
depositing a brilliant layer on glass ; moreover, alcohol then reduces the gold 
with great difficulty. 

Peti^earCs Process, — The new process discovered by M. Petitjean for silvering 
glass is thus described by Prof. Faraday: — "It consists essentially in the 
preparation of a solution containing oxyd of silver, ammonia^ nitric and 
tartaric acids, able to deposit metallic silver either at common or somewhat 
elevated temperatures. 1540 grains of nitrate of silver being treated with 955 
grains of strong solution of ammonia^ and afterwards with YYOO grains of 
water, yield a solution to which, when dear, 170 grains of tartaric add, 
dissolved in 680 grains of water, are to be added, and then 152 cubic inches 
more of water, with good agitation. When the liquid has settled, the deal 
part is to be poured off; 152 cubic inches of water to be added to tho remainmg 
solid matter, that as much may be dissolved as possible, and the dear fluids 
to be put together and increased by the further addition of 61 cubic inches of 
water. This is the silvering solution No. 1. A second fluid, No. 2, is to be 
prepared in like manner, with this difference, that the tartaric add is to be 
doubled in quantity. 

" The apparatus employed for the silvering of glass plate consists of a cast 
iron table box, containing water within, and a set of gas burners beneath to 
heat it The upper surface of the table is planed and set truly horizontal by 
a level Heat is applied until the temperature is 140° Pah. The glass is 
well deaned, first with a doth, after which a plug of cotton, dipped in the 
silvering fluid and a little polishing powder, is carefiilly passed over the sur&ce 
to be silvered, and when this application is dry it is removed by another plug 
of cotton, and the plate obtained is perfectly clean. The glass is then laid on 
the table, a portion of the silvering fluid poured on to the surface, and this 
spread carefiilly ov6r every part by a cylinder of India rubber stretched upon 
wood, which has previously been deaned and wetted with the solution. In 
this manner a per&ct wetting of the surface is obtained, and all air bubble^ 
te, are removed. Then more fluid is poured on to the glass until it u 
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O0T«rBd with a layer about one-tenth of an inch in depth, which easily 0taB40 
upon it, and in that state its temperature is allowed to rise. In about iex 
minutes, by the heat of warm water in the hollow box of the table, silver 
begins to deposit on the glass, and in fifteen or twenty minutes a uniform 
opaque coat, having a greyish tint on the upper surface, is deposited. After 
a certain time, the glass employed in the illustration was pushed to the edge 
of the table, was tilted that the fluid might be poured of^ then washed with 
water, and examined. The under surfisM>e presented a perfectly brilliant 
metallic plate of high reflective power, as high as any that silver can attain 
to; and the coat of silver, though thin, was so strong as to sustain handling, 
and so firm as to bear polishing on the back to any degree, by rubbing with 
the hand and polishing powder. 

" The usual course in practice^ however, is when the first stratum of fluid is 
exhausted, to remove it, and apply a layer of No. 2 solution, and when that 
has been removed and the glass washed and dried, to cover the back surface 
with a protective coat of black varnish. When the form of the glass varies, 
simple expedients are employed, and either concave, convex, or corrugated 
surfaces are silvered, and bottles and vases are coated internally. It is easy 
to mend an injury in the silvering of a plate, and two or three cases of repair 
were perfonued on the table." 

SOME OBSEBVATIONS ON DIVIDED GOLD. 

The following is an abstract of a paper recently read before the Eoyal Insti- 
tution of Great Britain, by Prof. Faraday: — 

The author has been led by various considerations to seek experimentally for 
some effect on the rays of light by bodies which when in small quantities had 
strong peculiar action upon it, and which also could be divided into plates and 
particles so thin and minute as to come &r within the dimensions of an undula- 
tion of light, whilst they stillretained more or less of the power they had in mass. 
The vibrations of light are for the viplet ray 59,570 in an inch, and for the red ray 
37,640 in an inch ; it is the lateral portion of the vibration of the ether* which 
is by hypothesis supposed to affect the eye, but the relation of number remains 
the same. Now a leaf of gold as supplied by the mechanician is only gToToTo 
of an inch thick, so that 7| of these leaves might be placed in the space occu- 
IHed by a single undulation of the red ray, and 5 in the space occupied by a 
violet undulation. Gold of this thickness and in this state is transparent, 
transmitting green light, whilst yellow light is reflected; there is every reason 
to believe also that some is absorbed, as happens with all ordinary bodies. 
When gold leaf is laid upon a layer of water on glass, the water may easUy 
be removed and solutions substituted for it ; in this way a solution of chlorine, 
or of cyanide of potassium, may be applied to thin the film of gold; and as the 
latter dissolves the other metals present in the gold (silver for instance, whioh 
chlorine leaves as a chloride), it gives a pure result ; and by washing away the 
cyanide, and drying and draining the last remains of water, the film is left 

* Analogons traosvene vibration may easily be obtained on the surfaoe of water or 
other flnldB by the prooeas described in the PhdlotojMoal TYcmmusHom tot 1881, p. 



GHEMI6TBY. S(f8 

Attached to the glass: it may be experimented with, though in a state df 
extreme tenacity. Examined either by the electric lamp, or the solar speo- 
trmn, or the microscope, this film was apparently continuous in many parts 
where its thickness could not be a tenth or twentieth part of the original gold 
leaf. In these parts gold appeared as a very transparent thing, reflecting yel- 
low light, and transmitting green and other rays ; it was so thin that it pro- 
bably did not occupy more than a hundredth part of a vibration of light, and 
yet thiBre was no peculiar eflfect produced. The rays of the spectrum were 
in succession sent through it; a part of all of them was either stopped or 
turned back, but that which passed through was imchanged in its character^ 
whether the gold plate was under ordinary circumstances, or in a very intense 
magnetic field of force. When a solution of gold is placed in an atmosphere 
containing phosphorus vapor the gold is reduced, forming filma that may be 
washed and placed on glass, without destroying their state or condition; 
&ese vary fi'om extreme thinness to the thickness of gold leaf or more, and 
have various degrees of reflective and transmissive power; they are of great 
variety of color, fix)m grey to green, but they are like the gold leaves in 
that they do not change the rays of light. When gold wires are deflagrated 
by the Leyden discharge upon glass plates, extreme division into particles is 
effected, and deposits are produced, appearing by transmitted light of many 
vjuieties of color, amongst which are ruby, violet, purple, green, and grey 
tints. By heat many of these are changed so as to transmit chiefly ruby 
tints, relieving always the reflective character of gold. None of them affect 
any particular ray selected from the solar spectrum, so as to change its cha- 
racter, other than by reflection and absorption; what is transmitted still 
remains the same ray. When gold leaf is heated on glass, the heat causes its 
retraction or running together. To common observation the gold leaf disap- 
pears, and but little light is then reflected and stopped ; but if pressure by a^ 
polished agate convex surface be applied to the gold in such places, reflective 
power reappears to a greater or smaller degree, and green light is again trans- 
mitted. When the gold fllms by phosphorus have been properly heated, pres- 
sure has the same effect upon them. If a piece of dean phosphorus be 
placed beneath a weak gold solution, and especially if the phosphorus be 
a dear thick flhn, obtained by the evaporation of a solution of that sub- 
stance in sulphide of carbon, in the course of a few hours the solution be- 
comes colored of a ruby tint ; and the effect goes on increasing, sometimes 
for 3 or 3 days. At times the liquid appears dear, at others turbid. As 
fjsr aa Mr. Faraday has proceeded, he believes this fluid to be a mixture of 
a colorless transparent liquid, with fine particles of gold. By transmitted 
light it is of a fine ruby tint ; by* reflected light it has more or less of a brown- 
yellow color. That it is merely a diffusion of fine partides is shown by two 
results — ^the first is, that the fiuid being left long enough, the particles settle 
to the bottom ; the second is, that whUst it is colored or turbid, if a cone of 
the sun's rays (or that from a lamp or candle in a dark room) be thrown 
across the fluid by a lens, the particles are illuminated, reflect yellow light, 
and become visible, not as independent particles, but as a cloud. Sometimes 
a liquid which has deposited much of its gold, remains of a Mat ruby tint| 

12* 
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•nd to the ordinaiy obaervation, tranatmrent ; but when illuminated bjt 
a cone of rays the suspended particles show their presence by the opales- 
cence, whida. is the result of their united action. The settling particleSi 
if in a flask, appear at the bottom like a lens of deep-colored fluid, 
opaque at the middle, but deep ruby at the edges ; when agitated, they 
may be again diffused through the liquid. These particles tend to aggregate 
into larger particles, and produce other effects of color. It is found 
that boiling gives a certain degree of permanence to the ruby state. Many 
saline and other substeuicee affect this ruby fluid ; thus a few drops of solu- 
tion of common salt being added, the whole gradually becomes of a violet 
color ; still the particles are only in suspension, and when illuminated by a 
lens, are a golden yellow by reflected light : they separate now much more 
rapidly and perfectly by deposition from the fluid than before. Some speci- 
mens, however, of the fluid, of a weak purple or violet color, remain for 
months without any appearance of settling, 'so that the particles must be ex- 
ceedingly divided ; still the rays of the sun, or even of a candle in a dark 
room, when collected by a lens, will manifest their presence. The highest 
powers of the microscope have not as yet rendered visible either the ruby or 
the violet particles in any of these fluids. Glass is occasionally colored of a 
ruby tint by gold ; such glass, when examined by a ray of light and a lens, 
gives the opalescent effect described above, which indicates the existence of 
separate particles — at least such has been the case with all the specimens Mr. 
Ffli-aday has examined. It becomes a question whether the constitutions of 
the glass and the ruby fluids described are not, as regards color, alike. At 
present, he believes they are ; but whether the gold is in the state of pure 
metal, or of a compound, he has yet to decide. It would be a point of con- 
siderable optical importance if they should prove to be metallic gold ; from 
the effects presented when gold wires are deflagrated by the Leyden dis- 
charge over glass, quartz, mica, and vellum, and the deposits subjected to 
heat, pressure, &c., he inclines to believe that they are pure metal 

REDUCTION OP METALS BY HYDROGEN. 

St. Claire Deville states that the reduction of volatile metals depends very 
much upon the rapidity of the current of reducing gas. Thus, for instance, 
when oxide of zinc is ignited in a rapid current of hydrogen, the metal is 
reduced, while by ignition in a slow current of the same gas no metallic zinc 
is obtained, there is formed at another part of the tube, crystallized oxide of 
zinc. 

He considers that in the latter case reduction does not take place, but that 
owing to the slowness of the current of the gas, the water vapor formed is 
not removed soon enough to prevent a further reaction between it and the 
vapor of zmc, reproducing oxide of zinc In this way he accounts for the 
transfer of the oxide of zinc from one part of the tube to another, and is of 
opinion that the apparent volatilization of oxide of zinc in this experiment 
and in metallurgical operations, is owing to this reaction which takes place at 
a lower temperature, than* the reduction of the oxide of hydrogen. — Ann, de 
Ohim. et de Phys. xliii. 47. 
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OK THE FOKMATKJN OF SALTPETRE IN CAVES. 

At a recent meeting of the Boston Society of Natural History, Professor 
William B. Rogers remarked that, from his observations in the caves of the 
Middle and Southern States, he was satisfied that the earthy deposit contain- 
ing the nitrates, known in some places aa Fetre dirt, was chiefly derived from 
the overhanging and adjacent rocks, and not from sediment brought into the 
cave by existing or former streams. The Kmestone, in which the nitriferous 
caverns are found, often contains a large amount of siliceous and argillaceous 
matter, and, in some instances, a marked proportion of organic substances. 
The more pervious layers, gradually deprived of their carbonate of lime by 
the leaching action of the water infiltering from above, are reduced to an 
earthy mass, the mere captd mortuum^ as it were, of the original rock. In 
some cases this decomposition pervades the stratum for a great distance ; the 
residuary, fine grained, ashy clay retaining the lamination and bedding which 
it had before the change. In course of time the earthy mass falls to the 
floor by its own weight, aided, perhaps, by occasional tremors of the ground, 
or is detached by the load of stalactites suspended from it below, and thus 
comes within the levelling and transporting action of the streams flowing 
through the cave. 

As to the production of the nitrates with which the Petre dirt is more or 
less impregnated, Professor R. thought that it could not, in any large degree, 
be referred to the excretions and other remains of animals occasionally found 
in these caves ; since the quantity of nitrogen required for this purpose would 
far exceed such a means of supply. Besides this, the nitrates are found in 
the earthy mass while it is still adhering to the roof or walls, and far removed 
from the organic matter supposed to be buried in the floor. Nor can we 
regard the nitrogen as chiefly derived from organic substances in the decom- 
posing rocks. For in the case of some caves producing Petre dirt, the sur- 
rounding limestone contains only a trace of such ingredients. We must, 
therefore, refer the formation of the nitric acid, and ultimately the nitrates, to 
mutual chemical reactions between the porous calcareous earth and the con- 
tiguous atmosphere. 

ANTIMONIAL VERMILLION. 

M. E. Plessy has invented a process for preparing vermillion, of a beautiful 
color, of antimony and sulphur, and which process is sufficiently simple to 
admit of preparation on an extensive scale. 

The first ingredient necessary for the manufacture, hyposulphate of 8od% ia 
prepared as follows : — ^In the upper part of a vessel, the bottom of which is 
broken out, a sieve containing large crystals of carbonate of soda is fixed. 
Into the lower part of the vessel projects a furnace pipe bent at right angles, 
which is attached to a small clay furnace. Into this furnace sulphur is thrown 
by little and little, and bums into sulphurous acid, which passes through the 
tube into the vessel, and there acts upon the carbonate of soda. The com- 
bustion of the sulphur may be regulated as occasion requires through the 
door of the furnace ; the draft is quite sufficient, and in the course of three or 
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(bur days the crystalfl of carbonate of soda are acted npon to a oonsUtenUe 
depth. The very friable sulphite of soda mwjr ba readily Bsparated from tbs 
unaltered nucleus, if any remams, and the latter may then be put back into 
the sieve. The sulphite of soda is dissolved in water so as to produce a 
solution of 25* B., and this is saturated whilst hot with aystaUized carbonato 
of soda. When effervescence no longer occurs on the ad<fi^tLon of this salt 
(which is the best criterion, as litmus paper gives no satisfactory indicationsX 
or rather when the dilute sulphite ftimishes a slight effervescence of carbonic 
acid, on the addition of muriatic acid, flowers of sulphur are added, and the 
mixture is heated in an earthen vessel for three hours on the water bath, 
stirring and replacing the water that evaporates. When the fluid is cool, it 
is filtered and diluted udtil it shows 25** B. 

Perchloride of antimony is prepared by heating powdered black sulphuret. 
of antimony with commercial muriatic^add. When the evolution of sul^dm- 
retted hydrogen begins to diminish at a gentle heat, the mixture is boiled ibr 
a few mlDutes. On cooling, the dear liquid is decanted. To av<nd incon- 
venience from the sulphuretted hydrogen gas evolved during the solulioD. of 
the sulphuret of antimony, it may either be passed into a solution of aoda» or 
allowed to pass through a tube drawn out to a point at the extremity, dkwe 
to which the flame of a spirit lamp is placed; by this the sulphuretted 
hydrogen is burnt, even when it is mixed with much aqueous vapor. The 
solution of chloride of antimony obtained is diluted with water to 25** B. 

When the solutions of hyposulphite of soda and chloride of antimony are 
thus prepared, the antimonial vermillion is prepared in the following man- 
ner: — Four litres of solution of chloride of antimony and six litres of 
water are poured into a stoneware basin, and after these, ten litres of the 
solution of hyposulphite of soda. The precipitate which is produced by the 
water is rapidly dissolved by the hyposulphite of soda in the cold. The basin 
is now placed in a warm bath, which is heated to boiling ; in this the tem- 
perature of the mixture gradually rises. Towards 86"* F. the precipitate 
begins to form ; it is at first orange-yellow, but gradually becomes darker. 
The temperature is allowed to rise to 131" F., when the basin is removed firom 
the water bath, and the precipitate is allowed to settle, which takes place 
rapidly. The fluid is separated from the precipitate by decantation ; the pre- 
cipitate is washed first with water containmg one-fifteenth of muriatic acid, 
and afterwards with common water, then collected on a filter and dried. In 
the moist state the antimonial vermillion has a shining red color, but in dry- 
ing it loses a little of its lustre. 

ON THE COMPOSITION OF MUSCLES IN THE ANIMAL SESIES. 

From an article on the above subject, by MM. Valenciennes and Fremy, 
published in the Jowmal de JPharmacie, Dec. 1855, we make the following 
extracts: — 

" The result of our researches in regard to the substance which gives 
acidity to the musdes of all the vertebrata, is that i^ in some casei^ the addHy 
lof the musdes is due to lactic acid, that which makes the muscular fibre 
strongly acid is ordinarily a phosphate of potash, having, according to our 
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Mtti^BU, the Ibrmiilay KO, 2H0, PO. We obtained this salt in a cryBtallizeft 
eondition by treating the muscles with weak aloohol and evaporating the 
iiqaor to a syrapj consistence. 

While determining the proportion of this salt in the .mnsdesof different 
animals, we observed evidence of some connection with the formation of the 
QBKOQS system; that is, we always found it largely in animals in which the 
bones are very mudi developed, and very slightly in the Articulata and 
Hollosea. The part which this salt takes in the formation of bones is now 
dear; for we have directly asoertamed that in reacting on carbonate of lime^ 
the phosphate of potash firom the muscles forms the basic phosphate of lime^ 
which is so considerable a part of the bony substance. This phosphate of 
potash is not, perhaps, without effect in the production of a phosphuretted 
&tty matter that exists in the muscles which will be mentioned fiurther on; 
we think, however, that under these circumstances it deserves the attention 
of physiologists. The muscles of the vertebrated animals are impregnated 
with a considerable quantity of fotty bodies made up of varying proportions 
of dein, margarin, and stearin. Besides these neutral fotty bodies, another is 
always found, which differs from the substances properly called &t by a 
number of peculiarities, and presents some analogy to the cerebral &t. We 
have made a tolerably complete examination of this interesting substance. 
It was extracted easily by treating the muscles with weak alcohol, which 
dissolves it without altering the other fatty bodies. This liquid, when eva- 
porated, gives a viscous amber-colored substance, which partly dissolves in 
water ; treated with sulphuric acid, it decomposes like a soap, giving sulphate 
of soda and an acid heavier than water. This acid contains both azote and 
phosphorus; analysed, it afforded exactly the composition which one ofju 
obtained from the cerebral fat, called oleophosphoric add. 

The phosphureted fat which exists in th6 muscles, is therefore identical 
with that which is found so plentifrilly in the brain, and is produced, like the 
latter, by the combination of soda and oleophosphoric add. The substance 
can now be said to be found in every part of the animal organizatidn. We 
have established that its proportion in the muscular tissue ino^ases with the 
age of the animal^ and it is as various as the different species of the verte- 
brute animals. Fishes, such as the whiting, the dab, the flounder, have only 
a very small proportion, while species having a compact body, with a strong 
taste, generally difficult to digest, like the mackerel, herring, trout, and most 
of aU, salmon, have a large quantity. It is this phosphuretted substance 
which, by decomposing incompletely through the action of heat, gives to 
broiled fish its characteristic smelL 

While studying this substance in the musdes of jQsh, we have been natu* 
rally led to examine the red matter which colors the muscles of salmon, that 
which, in trout and some other fish, produces the " 8(wmonage.^^ This remark* 
able change of color is partly dependent on the phenomenon of reproduction. 
The salmon, for Instance, is red skinned all the year, but its musdes become 
perceptibly paler at the time of spawning. This discoloration is still more 
distinct in trout, for when they spawn the skin becomes quite white. While 
the spawning does not occur at the same time, the fenude "salmons" itself a 
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daoper red, and keqfw this oolor longer than the male; aad often ia the same 
ttream there are taken white trout and salmon trout This shows, too, thsit tlir 
salmon trout is not the mongrel of the trout and salmon; besides, the fecun- 
dation of one of these fish by the other is out c^ the question, sinoe the salmon 
spawns in July and rarely in August, while the trout spawns in Deoember. 

The coloring matter of the muscles of a salmon attracted the attention of 
Sir Humphrey Davy; in the work by this flunous chemist, entitled Salmoma^ 
it is said that the skin of a salmon can be discolored by eldier. ^t even til! 
now, this coloring matter has not been isolated. It is this which we attempt 
to aocompliah. From our researches, we find this coloring matter to be of a 
fatty nature, presenting the characteristics of a weak acid, which we call sal- 
monic acid, and that it dissolves in a neutral ciL In order to isolate salmonie 
add, we used the following means : the red oil which is easily got from the 
muscles of a salmon by a press, was agitated cold with alcohol feebly anmio- 
niated; the oil then becomes colorless, and the alcohol takes the coloring 
matter, which is separated by dec(»npo8ing the ammoniacal salt with an add. 
The add thus obtained is viscous, red, and presents all the characteristics of 
a fatty add ; it is the same in the salmon-trout as in the muedes of a salmon. 
We haye found it in considerable quantity and mixed with oleophosphorio 
add in the eggs of salmon, which partly accounts for the discoloration and loss 
of smell in the flesh of a salmon when it lays. The female of the Salmo 
hamatus YaL^ does not afford as much add, eitJier salmonie or oleophosphorio, 
88 the common salmon (Salmo salmo 7a2.): the musdes of fish show therefore 
in spedes most nearly allied appreciable differences in their composition. 

ON THE ORIGIN OF MALARIA. 

Some interesting experiments have recently been instituted by MM. Savi 
and Passerini, of Pisa, Italy, on the noxious qualities of some plants supposed 
to be a source of malaria The results of these we shall here briefly state. 

The chara^ a genus of plants which grows very plentifully in the marshes, 
exhales^ espedally during summer, a fetid smell, similar to that of the marshes 
themselves. This has led some to suspect that these plants, during their 
growtii, decay, and decomposition, might be the cause of the malaria. To 
dear up this doubt, MM. Savi and Passerini undertook a series of observations 
on, and analyses o^ the more common species, the chores vvJigmris and the chxx/ra 

They found these plants covered with an external crust of carbonate of 
lime, the quantity of which, always considerable, diminishes successively and 
gradually during the four months of May, June, July, and August, which are 
precisely those in which the influence of the malaria is most strongly felt. Among 
the other elements of the choura they detected also a &t volatile substance, 
hitherto unnoticed, which, containing azote, has an analogy with animal sub- 
stances, and produces the fetid smeU which gave rise to these researches. 
They named this substance jpu^m«, from the vulgar name of ^^ero, which 
the Italians give to the plant. 

After examining the chmra in its living and perfect state, they submitted 
it to putre&ction by steeping it in water. Decomposition began to show 



itielf reiy ioon. Acetic add was formed, united with carbonato of lime, end 
disengaged the carbonic acid, which, rising into the atmosphere, produced a 
scum over the suriace of the water« The smell of the plant bega^ to exhale 
at the same time so powerfully as to cause serious accidents axul yiolent 
headache to the persons exposed to it, even at a great distance. By degrees 
the plant assumed a dark color, became soft and soapy, and was finally reduced 
to a bladdsh mixture, formed of fragments of woody fibres and of yery thin 
coal, unctuous to the touch, and with an intolerable stench. 

In the last stage of putre&ction, the water in which the plant had been 
steeped became stinking, blackish, and mucilaginous; on its sarfaoo was 
formed a dark pellide, sprinkled with yellowish stains, reflecting in some 
points the color of the rainbow, and emitting a disagreeable odor; when 
exposed to the action of fire it yielded azotic productions. The same experi* 
ments, carried on with covered Teasels, under the action of solar heat, ganre 
the same results. Repeated upon the chara of brackish waters, the saline 
principle of which is so powerful as to destroy all other plants, the ob- 
servations presented the same phenomena, but with a greater degree of 
intensity. 

MM. Savi and Passerini think themselves entitled to conclude, firom these 
repeated experiments, that the pyiUriney or fetid principle of the genus ckarOf 
if not the only and general cause of the malaria, is, at least, one of the most 
powerful causes of its production in Italy. This mischievous principle^ the 
odor of which is the same with that of marshy exhalations, extends its 
influence with still greater effect whenever the diminution or evaporation of 
the waters leaves the plants uncovered, and by its volatility it escapes, and is 
kept suspended in the atmosphere. 

NEW VEGETABLE WAX. 

The fbllowing description of a new variety of vegetable wax recently 
brought to this country, has been furnished to us by Dr. A. A. Hayes, of 
Boston. The commercial relations of our country, extending along the rivers 
of South America, are making known to us the products of the vast forests of 
the interior, many of which have a high value in the arts, and are new to 
commerce. The wax in question is obtained by boiling the deep green leaves 
of a shrub resembling laurel, aboxmding in the forests back fix»m Para and 
Bahia^ and is used to some extent as a substitute for wa:; in the manufoctore 
of candles. It has a light tint of greenish-yellow color, transmitting nearly 
white light through thin portions; it is hard, the angles of the fragments 
scratching gypsum. Its fracture is slightly conchoidal, lustre more dull than 
that of ordinary wax. By rubbing it becomes electrically excited, and takes 
and retains a fine polish ; it is brittle, without softening when compressed 
between the fingers. The average sp. gr., determined on many specimens, is 
at 60° F. I' 000, or the same as distilled water. When heated to 120^ F. for 
some time, it loses moisture, and exhales a pleasant balsamic odor, not unlike 
that of pinks. 

100 parts at 213** F. became a transparent fluid after frothing, having lost 
2*10 per cent of volatile matter this being mostly aqueous moisture due to 
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the prooeBB of maira&ctaring it, and tbe dry wax on oooUng beoomes dighlljr 
darker in color. Made into candlefl, it bnms with a deep opaqne yellow flame^ 
a thin stream of smoke creeping tnm the apex ; its decomposition in this way 
showing an excess of carbon, as the carbo-hydrogens bum in the air. This 
in^rtant character forbids its application as a substitute for wax, or for 
a£Ebiding light in confined spaces ; otherwise, its high melting point would 
render it very valuable in many situations when our ordinary materials &iL 
When mixed with tallow, the latter becomes harder, and the cqppareni melting* 
point of the mitture is higher than that of tallow. But the resulting mixed 
mass softens at a temperature of 100" F., and the new wax does not break 
up in the act of combustion, so as to unite with the carbo-hydrogens of the 
tallow with which it is mixed. Its application in this way does not, there- 
fore, promise a valuable result. 

Alcohol of sp. gr. 0*821, when boiled on the dried wax, dissolves a small 
portion, which separates in part by cooling, in the form of a hydrous mass^ 
becoming white. The oold solution evaporated disengages a balsamic odor ; 
the coating it leaves, when dry, has the characters of the original wax. 

In sulphuric ether the same characters are preserved, the matter dissolved 
being identical with the original wax. Benzole is the appropriate solvent for 
this wax ; it melts in it, dissolving largely, so that on cooling the solution 
becomes a soft mass. A more dilute solution allows the pure wax to deposit 
in beaatiful snow-white granules, which, while wet, are transparent, becoming 
opaque on drying. These granules, when magnified, appear generally to be 
composed of aggregations of spherules, forming mamillary concretions ; but in 
rare cases radiating lines occur within them, indicating the existence of a 
polarizing force too feeble to form a rectilinear solid. Ghlproform dissolves 
the wax fireely, and the results of cooling and evaporation are the dame as 
occur with benzole. These characters sufficiently prove that this wax does 
not, like many other kinds, divide into a more fluid and a more solid body, 
when subjected to the action of solvents, and its unity in this respect is its 
most strongly marked peculiarity. 

In alkaline solutions, by ordinary treatment, no saponification takes place, 
afiier long boiling. The wax retains a little alkali after it has been washed in 
water, and the compoimd is to a small extent soluble in water, but has not 
the characters of soap. This alkaline wax will absorb a considerable quantity 
of an alkaline solution in which it has been boiled ; washing in -water removes 
the excess of alkali, no definite compound being formed. When distilled 
firom a nearly closed vessel, it leaves 0*44 per cent, of carbon and ash, the 
latter amounting to 0*10 only. This wax can be supplied, should a want 
exist commercially, at a price intermediate between that of tallow and the 
ordinary wax. The only application at present known in which it exhibits 
useful properties is in forming a basis for a preparation used In waxing furni- 
ture and polished wood work. 

BRILLIANT AND CHEAP CABMINE. 

The following economical method of making carmine has lately been 
patented in England by Mr. B. Wood : — Take 9 ounces of the carbonate of 
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Boda, and dissolye It in 27 qttarts of rain water, to which are added 8 ounces 
of citric acid. When brought to the boiling point 1-^ lb. of the best cochi- 
neal, ground fine^ is added, and then boiled for 1^ hour. The liquor is 
then strained or filtered and set by to oooL The dear liquor is then boiled 
again, with 9^ ounces of alum, for about ten minutes, and is again drawn off 
and allowed to cool and setde for two or three days. The supernatant 
liquor is then drawn off, and the sediment which has &Uen to the bottom is 
filtered and washed with dean soft cold water, and is finally dried by evapo- 
rating all the moisture. The result is fine carmine, which can be made into 
the finest red ink by dissolving it in a caustic solution of ammonia^ adding a 
little dissolved gum arable. 

By the old plan of making carmine, no citric acid was used; the cochineal 
was simply boiled in soft rain water for two hours containing a minute quan- 
tity of carbonate of soda^ then allowed to settle, and treated by remainder of 
the process described above. An improvement in the brilliancy of t^e color 
is obtained by adding about one-ninth part of the crystals of tin to the 
alum, using for this purpose a ninth part less of alum than the amount given 
above. 

USE OP BRINE IN POOD. 

In consequence of accidents caused by the use of the brine of herring or 
salt meat, the Goimcil of Health in Paris has been charged with examining to 
what extent brine may be allowed in food. Numerous experiments have 
been tried at Alfort, which have led to the following conclusions : — 

*' The use of brine as a condiment or seasoning in the nourishment of man 
has hitherto had no injurious effect, and nothing authorizes the opinion that 
an economical process so advantageous for the poor should be proscribed. 
The same is not true of the abuse which is made of this substance in the 
nourishment and in the treatment of the diseases of certain animals, espe- 
cially swine and horses. Authentic facts and recent experiments show that 
the mixture of brine in considerable quantity with food may produce real 
poisoning. In all cases, brine preserved too long or in contact with randd 
meat should not be employed except with the greatest care, and after it has 
been purified by skimming aU the scum which fonns on the surface." 

EFFECTS OP CHLOROFORM ON THE BLOOD. 

At the Boston Society of Natural History, Dr. 0. T. Jackson presented a 
statement relative to the effect of chloroform on the blood of a person who 
had died under its influence. The blood was found on examination to have 
lost the property of coagulation, was of a peculiar, dark cranberry red color, 
and quite uniformly liquid. The red blood globules, in a microscopic examin- 
ation made by Dr. Bacon, were found to be a little shrunken and distorted ; 
the white globules were also deformed. A chemical examination of the same 
blood showed that it contained /ormic acidj which was readily separable by 
distillation of the blood, by the heat of a chloride of calcium bath. 

The formic acid, separated, had its peculiar odor, and instantly decomposed 
nitrate of silver, reducing the silver to its metallic state, so that large flakes 
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of the metal were obtained. The obeenration that chlorolbrm was deoon*- 
posed by the blood, with the production of formic acid, he believed to be 
new; and it must be regarded as an important phynological fiMst of no small 
practical moment Three atoms of chlorine leave the fonnyle to combine 
with the blood, while three atoms of oxygen are abstracted from the blood, 
to unite with the formyle in the production of formic add. Thus the blood 
is not only deprived of its oxygen, but it is so altered as to bo incapable of 
absorbing vital air, and the patient dies from asphyxia. 

Such appears to be the probable theory of the cause of death in this case. 
It becomes us to inquire whether there is not always a partial decomposition of 
the blood, effected by the inhalation of chloroform, from which, in cases where 
it is not carried too far, the system recovers; while a more complete change 
results in death. There is still much to be done in the chemical and phjrsio- 
logical investigation of this subject. Dr. Jackson was of the opinion that 
when chloroform must hfi administered, it ehould be largely diluted with 
ether; but the latter agent alone is a much safer ansesthetio and should 
always be preferred when it can be obtained ; for no death is as yet known 
to have been produced by its proper administration mingled with air : while 
chloroform, in spite of all proper precautions in ite administration, has 
destroyed life. 

The chloroform inhaled in this case was found to be perfectly pure. 

GLYCERINE. 

Nature of Glycerine — Important to Soap Makers. — Dr. H. C. Jennings, of 
London, has addressed a communication to the Society of Arts, in which he 
maintains the ground that glycerine was an artificial product, arising from 
new atomic molecular arrangements, produced by chemical action ujjon &tB, 
oil, or grease, during saponification^ whether add or alkaline. He states 
that he some time since ** convened one pound of tallow, and on another 
occasion two pounds of palm oil, into glycerine, and will engage to do so at 
any time ; any fatty matter from the animal or vegetable kingdom can be 
w?u)Uy converted into soluble glycerine— of course I do not undertake to ope- 
rate upon 01. Ricini, or a drying oil, such as linseed oil, &a, or rosin oiL I 
have operated upon glycerine, made by myself and that sold ; and have eon- 
verted it into retro-glycerine— that is to say, a most perfect oil ' Suppose two 
soap makers, or two candle makers, having different processes, A shall pro- 
duce, through the want of chemical knowledge, 20 per cent of glycerine, 
while B, by a better process, only produces 2 or 3 per cent of glycerine, it 
will be evident that the amount of stearine, or soap, produced by B will ex- 
ceed that produced by A. 

"I have tried every means of ascertaining if there exists any affinity 
between pure glycerine and pure stearine and oleine, and find none to exist; 
in fact, a more absolute chemical revulsion of the atoms of these substances 
cannot be imagined." 

Qrbgcerme Dressmgs. — The value of glycerine surgical dressings is only 
beginning to be appreciated. Its antiseptic power renders it highly vahutbto 
in all ulcers which have a tendency to gangrene ; while the &Tmh2e hifith 
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eooe it ezerte oyer healthy granufaitloDS, and the fiwaUty with whidi the 
dreoBingB may be renewed, render it greatly saperior to ointments in a£l 
j^ther wounds and sores. In some European hospitals it has been substituted 
lor the strong adds, and other caustic applications, with the happiest efibcta 
It has been reported that wounds, submitted to this mode of dressing, have 
ta florid color, and continue so dean that waAing and the recourse to the 
■patolay to remove the cake of cerate and pus, which renders the present 
mode of dressing wounds so tedious and painiul, can be dispensed with. 
Folds of linen, smeared with glycerine, are removed with the greatest fad- 
lity, while they moderate suppuration, and repress redundant granulations. 
The dressings are soft, and agreeable to the patient, and admit of being made 
astringent) by the addition of tannin, in case of tendency to hemorrhage. 

EZPEBIMENTS ON WSTTING INKS. 

Some ingenious experiments to test the durability of writing inks have 
recently been made by Dr. Chilton, of New York City. He exposed a manu- 
script written with four different inks of the principal makers, of this and 
other countries, to the xxmstant action of the weather upon the roof of his 
laboratory. After an exposure of over five months, the paper shows the 
different kind of writing in various shades of color. The English sample, 
£lackwood*s, well known and popular &om the neat and convenient way 
that it is prepared for this market, was quite indistinct. 

The American samples, Davids's, Harrison's, and Maynard's, are better. 
The first appears to retain its original shade rery nearly ; the two last are 
paler. This test shows condusively the durabihty of ink; and while, for 
many purposes, school and the like, an ink that will stand unde&ced a year 
or so, is all that is necessary, yet there is hardly a bottie of ink sold, some of 
which may not be used in the signature or execution of papers that may be 
unportant to be legible fifty or one hundred years hence. 

For state and county offices, probate records, &c., it is of vital importance 
that the records should be legible centuries hence. We believe that some of 
the early manuscripts of New England are brighter than some town and 
church records of this century. 

In Europe, at the present time, great care is taken by the different govern- 
ments in the preparation of permanent ink — some of them even compounding 
their own, according to the most approved and expensive formulas. 

Manuscripts of the eleventh and twelfth centuries now in the state paper 
office of Great Britain, are apparentiy as bright as when first written ; while 
those of the last two hundred years are more or less illegible, and some of 
them entirely obliterated. 

MAITMENE'S PBOCESS FOB EXTBACTING SUGAB FBOM YEaSTABLB 

SUBSTANCES. 

K. ICaomene, of Paris, in a paper descriptive of a new process for extract- 
ing sugar fix>m vegetable substances, recentiy published by the Rfendi 
Academy, says: — ^That all the prooesses at present made use of are bed: for 
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example, from 1000 kUognmmeB of beet root, which contain really 100 k3o- 
grammes of sugar, not more than fifty or fifty-five Idlogrammes are extracted^ 
and sugar cane, which should yield 300 or 310 kilogrammes to the thousand, 
giyes from sixty to sixty-five only. The &ult is shown to lie in the mode of 
treatment Sugar exposed to the action of cold water undergoes a diange 
known to chemists^ which pnevents its crystallization. A beet root dug up 
and stowed away is a cone of cold water, the longer it lies the more is 
the sugar diminished. Keeping it under shelter makes no difference. Mann- 
&cturera, however, have to store their stock of beets, as months elapse, 
according to the present process, before they can be passed through the 

mill- 

The remedy proposed is to crush out the juice at once as fast as the roots 
are dug up, and discharge it into huge cisterns, and throw in a quantity of 
lime, whereby a saocharate of lime is formed which will keep undeteriorated 
for a whole year, and may be converted at the manufacturer's convenience. 
By adding carbonic add, or others of similar action, to this saccharate, and 
treating it properly by evaporation, &c., it gives up the crystaXUzable sugar 
which it has held intact, and in full quantity. 

THK NEW FACTS BKSPECTING OZONE. 

The following articles, gathered from various sources, embody all the recent 
information made public respecting ozone. 

The first article is an abstract of a paper read before the American Asso- 
ciation, Albany, by Prof. W. B. Rogers : 

Pro£ Rogers said, that the chief object in this communication was to call 
the attention of American observers to a branch of inquiiy which, as yet, they 
had greatly neglected, and to indicate a change in the methods of observation 
which he thought essential to make the effects on the ozonometer a &ir mea- 
sure of the quantities of ozone in the atmosphere. 

Prof B. presented the results of two short series of observations, the first of 
which were made in the city of Boston, at a station on the eastern side of the 
extensive common ; the second, on a hill fifty miles westward of the dty, at a 
height about five hundred feet above tide, in the midst of an undulating rural 
district covered with verdure and removed firora any collection of houses or 
manufactories. The ozonometer used was the ordinary test paper of Schoen- 
bein, which was exposed freely to the outer air in such a way as to be shel- 
tered from strong light and from rain. 

The city observations extended from the first of February to the last of May. 
In these it was found that winds coming from any of the eastern points gave 
little or no indication of ozone, but those from western points, especially from 
the N. W., produced a strong impression upon the test paper. Thus for the 
four months of observations in the city the mean for E. winds was 0*6, that for 
W. winds was 3*9, the former showing no trace of ozone unless when the 
current was very strong. 

At the country station, the observations extending from ihQ first of June 
until late in August, when the report was drawn up, furnished very diflferent 
results. Here the air, firom whatever pdnt it arrived, was more or lees ozo- 
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oksQd^ rarely fshowing a leas amoont than that oorreepondkig to 6 on Schoen- 
hein's scale, often attaining 9, and occasionally even reaching the maximnm 
or 10. In only a single instance, throughout the sununer, -was there an entire 
absence of effect In this series the mean for E. winds was somewhat greater 
than that for iDie opposite currents, the former being 7'6, and the latter 6*7 of 
^(^oenbein's scale. 

The ahnost entire absence of ozone in easterly winds at the Boston station, 
and its presence in those from the west and north-west, Professor B. ascribed 
to the c^cumstance that the former, in order to reach the place of obserya- 
tion, had to traverse a wide extent of the densely built city, while those 
coming from westerly points reached the common with but little intermixture 
of air from streets or buildings. 

In all these observations it was remarked as a general result, that the effect 
on the test, both as to rapidity and amount, was somewhat in proportion to 
the veHooUy of ihe Tnomng air. Numerous instances were noted of a light 
breeze contiauing for several hours, with but a small impression on the paper, 
while the strong wind which followed from the same quarter, produced, in a 
single hour, the most marked effect. Indeed, in very gusty days the impres- 
sion was so quickly made, and so strong, as to render necessary the renewal 
of tte test paper several times within the twelve hours. 

This increase of ozonic effect with the velocity of the wind, Professor B. 
considered to be mainly due to the larger amount of air brought in contact 
with the test in a given time. In this view the &ct becomes very important, 
as^showing the great imperfection of the common mode of observation, even 
for purposes of rude comparison, smce in observing successively, in a cahn 
and in a high wind, we are in &ct comparing the amount of ozone in vastly 
diffei^ent quantities of air. To avoid this error, some means should be 
adopted for furnishing to the test equal quantities of air in equal times. 
Such a result would be secured by an aspirating apparatus, having a small 
chamber in the path of the current to receive the test. Such an arrangement, 
capable of bringing into action a large volume of air in a short time, would 
doubtless detect ozone in a multitude of cases, where the common observa- 
tion in calm air would show none. It would also enable us to make hourly 
or even half-hourly observations, instead of waiting &r the slow development 
of the action through half a day; a process which, instead of summing up 
the ozone actions of twelve hours, allows the effect of one period to be more 
or less obliterated by that which follows. 

On Ozone cmd its HekUion to Mushrooms. — ^It is well known that certain 
varieties of mushrooms possess the remarkable property of turning rapidly 
blue, when their head and stem happen to be broken and exposed to the air. 
This matter has attracted the attention of Schoenbein, who offers the following 
explanation. He considers oxygen, both in its free and bound state, to be 
capable of existing in two conditions — ^the ozonic or active, and the ordinary 
or inactive condition. All the oxy-compounds yielding common oxygen at a 
raised temperature he considers to contain ozonized oxygen, and he fhrther 
believes that the disengagement of common oxygen from those compounds 
depends upon the transformation of the ozonized oxygen into the inactive one. 
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Now, a general &ct is this, that the oxygen thus set free always ooatafiHI 
tracee of ozone, more or less acodrding to the degree of temperature at whiofa 
the oxygen happens to be disengaged from those compounds. The lower that 
degree, the larger the quantity of ozone mixed with the oxygen ; though kk 
all cases the quantity happens to be exceedingly small in comparison with thai 
of the oxygen obtained at the same time. The best means of ascertaining the 
presence of ozone is the alcoholic solution of guiacum recently prepared. 
Oxygen does not in the least change the color of that resiniferous liqtdjd^' 
whilst ozone seems to possess the power of coloring it deep blue. The bfaie 
matter is nothing but guiacum plus ozone. Now, if we heat the purest oxide 
of gold, platina^ silver, mercury, the peroxides of lead, manganese, Ac., infiurt 
any substance yielding oxygen, within a small glass tube, into which had beep 
previously introduced a bit of filtering paper impregnated with guiacum scdu- 
tion, the paper will turn blue as soon as tiie disengagement of oxygen begins. 
All the circumstances being the same, the paper will be colored mo6t 
deeply by the oxygen eliminated from that compound which requires the 
lowest temperature for yielding part or all of its oxygen. 

Mr. Schoenbein further goes on to say that there cannot be any doubt thai 
all the oxygen contained, for instance, in the oxide of silver, previous to Hiat 
compound being decomposed by heat, exists in one state— be that state what 
it may. But how tiien does it happen that two different scMrts of oxygen avft 
generated at the same time from one compound ? The answer to this ooa m a 
to be, that one of the two kinds of oxygen eliminated must be engendered at 
the expense of the other; or to speak more correctly, that during the aot of 
elimination of oxygen from the oxide of silver, part of that oxygen suffers a 
change of condition. Now, as the oxides of gold, silver, &&, possess the 
power of coloring blue the guiacum solution, just as free ozone does, it is 
considered that the condition of the oxygen contained in the oxides of gpold, 
silver, &a, is the ozonic one ; and it is fiirther inferred, that by fior tiie great- 
est portion of that ozone under the influence of heat is transformed into 
oxygen. 

Now certain species of mushrooms contain a colorless principle easily 
soluble in alcohol, and in its relations to oxygen bears the closest resemblances 
to guiacum, as appears from the fact, that all the oxidizing agents which 
have the property of blueing the alcoholic solution of g^uiacum, also enjoy the 
property of coloring blue the alcoholic solution of the mushroom principle ; 
and the deoxidizing substances which decolorize the blue solution of the 
guiacum, also discharge the solution of the mushroom principle. 

The resinons principle of the mushroom does not seem to possess the 
power of coloring itself except so long as it is in contact with the paren- 
chyma of the plant This has led Schoenbein to the discovery, that thero 
exists in the mushroom a principle which possesses the property of exalting 
the chemical power of oxygen, and of causing it to combine in the ozone 
condition with the resinous principle. In many respects this compound 
appears to resemble the binoxide of nitrogen, and its existence conflrms tsi 
opinion before expressed by Schoenbein, that the oxidizing effects of atmo- 
spheric oxygen (of itself inactiveX which are produced upon organic bodies 
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■neb as blood, Ac., aie biottght about by meana of sabstanoeB vrbich posBeaa 
tibe power both of exciting and carrying oxyigea. 

OondUions Injhtenang (he Frod/ucHon of Ozone by Electrolysia. — M. Hozeau 
communicates the following as the result of recent investigations on this 
iBbject: — 

1. The composition and temperature of the liquid being constant, the 
amount of ozone produced increases with the intensity of the pile, but not 
paroportimiately. Thus eight of Bunsen's elements produced 0*00195 grm., 
and eighty elements 0-00429 grm., in equal volumes of gas. 

a. The intensity of the pile and the composition of the liquid being nearly 
eonstant, the amount of ozone produced decreases as the temperature 
mcreases. 

8. The temperature of the liquid and the intensity of the pile being nearly 
oonstant) the amount of ozone produced increases with the amount of sul* 
phuiic acid, but does not seem to be proportionate to it 

It follows that in order to obtain the largest possible quantity of ozone by 
means of a given intensity, it is neoeasary to employ water with a very large 
proportion <£ add. With eight of Bunsen's elements ozone is not generated 
firom water containing ^ its volume of acid, even after the addition of a 
little chromic acid ; while it is produced by two elements from water mixed 
with five times its volume of add. The amount of ozone in oxygen, pro- 
duced under various conditions, was found to vary from 0*003 to 0*007 grm. 
in the litre. 

Pi'ofessor Yan der Willigen states that he has observed the production of 
ozone, when a thin platinum wire,* about two inches thick, is fixed between the 
arms of a Henley's discharger, which is induded in the circuit of a Grove's, 
battery of six cells. The wire soon becomes white hot, and the odor of 
~ ozone may be recognised along the whole length, but most distinctly at the 
positive end, at that pole where oxygen would be eliminated in the voltameter. 
^Oompt. Bend. xUii 84.) 

Observations and JSxperimeinis upon the Employment of Iodide of Poiassiwn 
as a Reagent for Ozone, — A recent number of the Oompies Bendus contains 
the following paper on this subject by S. Gloez : — 

The experiments of Marignac, Fremy, and Becquerel, have done most to 
dear up the question of the nature of ozone ; they prove completdy the pes* 
sibility of imparting to chemically pure osygen all the properties of this 
mysterious substance. 

Iodide of potassium being one of those substances upon which ozone is 
capable of acting, paper soaked in a solution of starch containing 0*002 of its 
weight of this iodide, has been prepared under the name of the ozonometrie 
reagent^ not only to indicate the presence of ozone, but also to measure the 
quantity contained in the air. If the coloration of this paper could only be 
produced by ozonized oxygen, its employment would leave nothing to be 
desired. But this is not the case ; acid vapors act upon iodide of potassium 
in the same manner as active oxygen ; the essential oils exhaled by plants 
have the same action, and prove that moist air, under the infiuence of the 
direct light of the sun, colors the reagent^ although we cannot suppose the 
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air to oe ozoniEed. After a great xmmber of trials, the aatfaor bas not yet 
succeeded in establifihing withAcertainty the part taken by ozone in the 
phenomenon of nitrification, effected in the absence of azotized or ammoniar 
cal substances, but his experiments have convinced him that the numerous 
attempts to prove the presence of ozone in the air, and measure its quantity 
by means of iodized paper, are not of the least value. 

It is an admitted fact, Hi&t the coloration of the paper takes place every 
day in the country, in places where there is an active vegetation, and espe- 
cially in the neighborhood of resiniferous trees, whilst repeated observations 
prove that in the most populous parts of towns the paper is very rarely and 
very slightly colored. Besiniferous trees, aromatic plaifts, and all the parj^ of 
vegetables which contain volatile oils, act much more strongly than inodorous 
plants upon iodized paper in their vicinity. By passing moist air through a 
tabulated bell-glass covering the plants to be experimented on, and exposmg 
the iodized paper to the air at its exit from' the bell, it will be seen that when- 
ever the plant is capable of producing odorous volatile substances, coloration 
takes place ; in the other case the paper remains white. 

!From some experiments recently published^ it would appear that the 
oxygen disengaged by the green parts of plants under the influence of light. 
Is in the same state as the gas produced by the electrolytic decomposition of 
water, or the nascent oxygen prepared in the cold by the action of sulphuric 
acid upon binoxide o( barium. The author has found that this oxygen has 
no effect upon iodized paper. He placed some aquatic plants in a bottle filled 
with rain water, containing about half its volume of carbonic add, exposed 
the apparatus to the sun, and collected the gas under a test tube filled with 
water; the gas produced no coloration of iodized paper by contact for sLc 
hours. As it might be objected that the gas had lost its oxidizing powe^r 
durinig the short space of time occupied in collecting it, he adapted to the 
neck of the bottle containing the plants,, a glass tube of three decimetres in 
length, covering its lower half with black paper, and introducing a strip of 
test paper both into this and into the portion left exposed to the light. The 
apparatus was exposed for two days to the sun ; 2*25 litres of moist gas were 
evolved, the whole of which passed over the iodized paper, of which the strip 
protected from the light was unchanged, whilst the other was strongly 
colored. This is the constant effect of the action of light upon iodized paper 
in the presence of moist oxygen. 

It cannot be admitted, as advanced by Schoenbein, and lately repeated by 
Scouterten, that light ozonizes the air, for although the active modification of 
oxygen is not permanent, it may be kept for several hours ; and if light pos- 
sessed the property attributed to it, moist air exposed to the sun and removed 
for a short time from the action of the solar rays, ought to act upon iodized 
paper in the manner of ozone, but this is never the case. However long the 
air may be exposed to the sun, it is never ozonized. 

STEYCHNIA AND ITS DETECTION IN CASES OP P0ISONIN€h. 

The frequent use of strychnia as a poison has attracted so much attention 
in Great Britain during the past year, that many careful reinvestigations of its 
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 properties and effects have been made by various experimentalists of reputation. 
The following are some of the most valuable of the contributions to our 
knowledge on this subject : — 

On Several New Methods of Detecting Strychnia andBrucia. — The following 
is the resume of a report made to the British Association, 1856, by Mr. T. 
Horsley on the subject of Strychnia^ especial reference being due to the lato 
Palmer poisoning case in England. Mr. Horsley observed that the circum- 
stances attending Palmer's trial induced him to make a series of experiments 
on the subject, and he tried the effects of a precipitant formed of one part of 
bichromate of potash dissolved in fourteen parts of water, to which were 
aiterwards added two parts in bulk of strong sulphuric acid. - Tins being tried 
upon a solution of strychnine, the bulk was entirely precipitated in the form 
of a beautiful golden colored and insoluble chromate. The experiment, as per- 
formed by Mr. Horsley, was very interesting, and scarcely a trace of bitterness 
was left in the filtered liquor. He did not claim to have originated this disco- 
very of the use of a chromic salt and an acid hquor ; but the point to which 
he called attention was the essential difference in the mode of application, 
and he maintained that it was as much out of the power of any human being 
to define the limit of sensibiUty which he had attained, as it would be to count 
the sands or to measure the drops of the ocean. Taking thirty drops of a 
solution of strychnia containing half a grain, he diluted it with four drachms of 
water. He then dropped in si^t drops of a solution of bichromate of potash, 
when crystals immediately formed, and decomposition was complete. SpUtting 
up the half grain of strychnia into milUons of atoms of minute crystals, he 
said that each of these atoms, if they could be separated, would as effectually 
demonstrate the chemical characteristics of strychnia as though he had 
operated with a pound weight of the same. He then showed the chemical 
reaction with those crystals. Dropping a drop of liquor containing the 
chromate of strychnia into an evaporating dish and shaking it together, he 
added a drop or two of strong sulphuric acid, and showed the effect as 
previously noted. He next showed the discoloration produced in chromate of 
strychnia and* chromate of brucia by sulphuric add, the farmer being changed 
to a deep purple and then to a violet and red. 

It had been asserted since the trial of Palmer that the non-detection of 
strychnine in the body of Cook was owing to the antimony taken by the 
deceased having somewhat interfered with the tests. Sudi a supposition 
was, in his (Mr. Horsley's) opinion, absurd. Nothing, he considered, could 
more incontestably disprove the fallacy than either of two new tests which he 
then performed. These he considered double tests, because they had first the 
obtainment of a peculiar crystalline compound of strychnine, which was after- 
wards made to develop the characteristic effects by which strychnine is re- 
cognised. Mr. Horsley next related a series of experiments which he had 
made on animalfl with strychnine, and entered into the probable reasons for 
its non-detection in certain cases, although (as he has just shown before) a 
method of detecting infinitesimal quantities of strychnia by tests. He pro- 
cured three rats at seven o'clock P. m., he gave each rat a quarter of a grain 
of powdered strychjiia, and two hours afterwards a quarter and half a grain 
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more to one of the three. Next morning at four o'clock they w«e all alive, 
and had eaten food (bread and milk) in the night, but at seven or a few 
minutes after they were all dead. The longest liver was one of the rata that 
bad had only a quarter of a grain. In about three hours afterwards he 
applied the usual test, but could not detect the least indication of strychnine 
in the precipitate. There was, moreover, a total absence of bitterness in all 
the liquor. He tried every part of the bodies of the rats with the like results. 
What, then, became of the strychnine? Had it been decomposed in the 
organism, and its nature changed, as Baron Liebig intimated ? As to the 
non-detection of strychnine, he thought it not improbable that the strychnine 
might have become imbibed into the albumen or other solid matter, and so 
abstracted from the fluid, forming by coagulation (say, for instance, in the 
blood) a more or less insoluble albuminate. This idea had occurred to him 
from noticing the coagulation of the glairy white of egg with strychnine, and 
the fact of his not recovering the full quantity of the alkaloid whenever he 
had introduced it. At any rate, it merited consideration. In his second expe- 
riment he administered three-quarters of a grain of strychnia to a wild ral^ 
but the animal evinced Uttle of the effects of the poison, and it was purposely 
killed after five days. 

His third experiment was with two grains of strychnia^ administered as a 
pill wrapped up in blotting-paper to a fuU sized terrier dog. It was 
apparently quite well for five hours, when the operator went to bed, but waa 
found dead next morning, but lying apparently in the most natural position 
for a dog asleep. When taken up blood flowed freely from its mouth. " On 
opening the animal, said Mr. Horsley, "I found the right ventricle of 
the heart empty of blood, whilst the left was full, some of the blood being 
liquid and some clotted. The stomach was carefully secured at both its 
oriflces, and detached. On making an incision, I was surprised at not seeing 
the paper in which I had wrapped the piU, naturally expecting it would have 
been reduced to a pulp by the fluid of the stomach. I therefore sought for 
it, and lo ! here it is, in precisely the same condition as when introduced into 
the gullet of the dog, and containing nearly all the strychnine. I have been 
afraid to disturb it until I had exhibited it to you, and now I will weigh the 
contents, and ascertain how much has been absorbed or dissolved. The 
experiment is important as showing the small quantity of strychnia necessary 
to destroy life ; and, had I not been thus particular to search for the paper 
envelope, it might, possibly, have led to a fellacy, as I must have used an 
acid, and that would have dissolved out the strychnia, and the inference 
would have been that it was obtained from the contents x)f the stomach, 
whereas it had never been diffused. In this caae, also, none of the absorbed 
strychnia was detectable in the blood or any part of the animal, although 
the greatest care was observed in making the experiments." The lecturer, who 
was listened to throughout with great attention, added that he had made further 
experiments, which he thought proved that it was highly probable a more or 
less insoluble compound of organic or animal matter with strychnia is found. 

Dr. Marshall Hall, of England, has published the following new and 
apparently conclusive test for this subtile poison : — 
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"I dissolved one part of acetate of strychnia in one thousand parts of dis- 
tilled water, adding a drop or two of acetic acid. I then took a &og^ and 
having added to one ounce of water 1-lOOth part of a grain of acetate of 
stiychnia) placed the frog in this dilute solution. No effect having been pro- 
duced, 1-lOOth of a grain of the acetate was carefully added. This having 
produced no effect, in another hour 1-lOOth of a grain of the acetate was 
again added, maMng 3-lOOths, or about the 33d part of a grain. In a few 
minutes, the frog became violently tetanic, and though taken out and washed, 
 died in the course of the night. I thus detected, in the most indubitable 
manner, one thirty-third part of a grain of the acetate of stiychnia. It 
appeared to me that had more time been given to the experiment^ a much 
minuter quantity would be detectable. I placed a second frog in one ounce 
of distilled water, to which I added the l-200th part of a grain of the 
acetate of strychnia. At the end of the first, second, and third hours, other 
similar additions were made, no symptoms of strychnism having appeared. 
At the end of the fifth hour, the frog having been exposed to the action of 
l-50th part of a grain of the acetate of strychnia, tetanus came on, and under 
tiie same circumstances of removal and washing as in the fGnner experiment! 
proved fatal in its turn. I thus detected l-50th part of a grain of the poison- 
ous salt by a phenomenon too vivid to admit of a moment's doubt ; the animal, 
on the slightest touch, became seized with the most rigid general spasmodic 
or rather tetanoid rigidity. And this phenomenon, alternating with perfect 
relaxation, was repeated again and again. 

" As the nerve and muscles of the frog's leg, properly prepared, have been 
very aptly designated as galv^oscopic, so the whole frog, properly employed, 
becomes strychnoscopic. lipases of suspected poison from strychnia, the 
contents of the stomach and the intestines, and the contents of the hearty 
blood vessels, &a, must be severally and carefully evaporated, and made to 
act on lively frogs just taken fit)m the ponds or mud. I need scarcely say, 
that taken in wmter, the frog will prove more strychnoscopic than in sum- 
mer, — in the early morning than in the evening." 

Professor Trail of Edinburgh has published the following paper on the 
detection of strychnine : — 

1. The best method of eliminating this powerful poison from the contents 
of the stomach, is certainly by digesting these matters with alcohol, filtering 
and concentrating the filtered liquid by a gentle heat. To separate any ani- 
mal matter taken up with the strychnine, boiling this liquid with a little 
acetic acid, and again filtering, will effect a clear solution of the strychnine, 
and this concentrated will afford the poison in a fit state for administering it 
to small animals, or for the application of chemical tests. 

2. After many trials of various tests, that which seems one of the best is a 
neutral solution of chloride of gold, especially if a slight excess of acetic acid 
exists in the liquid, or be added with chloride. This addition throws down 
from the solutions of strychnine a gamboge yellow precipitate, which, if the 
quantity of the strychnine be considerable, rfiows a tendency to form minute 
crystals, while the chloride of platinum forms a less copious precipitate, of an 
orange-yellow color; b-it tbo chloride of gold is most to be depended on. 
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3. Expefiments have been made with chloride of gold on all the vegetable 
alkaloids in the suligoined list, not one of which gives any precipitate at afl 
with this test ; therefore it will serve to discriminate strychnine firom those 
other alkaloids — a point of considerable importance in the investigation of 
poisons : — 1, Salacine ; 2, quinine ; 3, cinchonine ; 4, codeine ; 6, inuline ; 
6, lupnline; 7, veratrine; 8, piorotozine; 9, solanine; 10, atropine; 11, 
delphine. 

4. With regard to the delicacy of this test, sir drops of a saturated solu- 
tion of strychnine in alcohol, in which, however, it is not very soluble, even 
at a boiling heat, added to twenty minims of liquid, showed a slight yellow 
precipitate upon standing for some time. 

5. Another good test of strychnine is obtained, as is well known, by 
adding a few drops of sulphuric add to bichromate of potash. When this is 
added to a solution of strychnine, it produces no precipitate, but forms a pale 
blue liquid, that seems very characteristic of strychnine. 

On Ihe Detcdum of Strychnine in the Presence of Antimony. — Mr. C. W. 
Bingley, of Sheffield, in a communication to the Chemical Gazette, states 
that the characteristic reactions of strychnine in the presence of sulphuiio 
acid and bichromate of potash are neutralized and prevented by the presence 
of tartarized antimony, or chloride of antimony. 

A NEW GUN COTTON. 

A correspondent of the American Journal of Pharmacy (Mr. Caldwell) 
describes a new kind of gun cotton, which is made as follows : — ^Newly pre- 
pared gun cotton is placed in a saturated soli^yn of chlorate of potash, and 
allowed to remain for fifteen minutea It is then gently pressed between folds 
of dean linen rag, and dried over a heat of 150 degrees. The cotton thus pre- 
pared explodes much quicker, and more like fulminating silver, than the 
ordinary gun cotton. From some experimental shots the result was as followa 
A pistol loaded with nine grains by weight, of the ordinary cotton, sent a baU 
about half through a yellow pine door one inch thick, at the distance of twenty 
feet. It was then fired with two grains of the cotton, treated with chlorate 
of potash, when the pistol was shattered to pieces. Another pistol was loaded 
with one grain of the cotton, when the ball passed entirely through the door, 
making a perfectly smooth perforation. 

« 

RECENT PEOGEESS OP AGRICULTUBE IN GREAT BRITAIN. 

Mr. Dennison, of England, a member of the agricultural jury of the great 
Paris exhibition, in concluding his report on the same, thus sketches the 
recent progress of agricultural science in Great Britain during the last five 
years: — 

In speaking of the progress of agricultural chemistry, the name of Mr. Lawee 
must be placed by English farmers in the first place of honor. Without 
entering on the high controversy between Baron Liebig and Mr. Lawes, lately 
revived with increased animation, the English farmers have wisely accepted 
the teaching of Mr. Lawes, based on experiments, on the care and accuracy of 
which full reliance may be placed, and the results of which are open to the 
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view of all. They have learnt that the approved artificial mantires are not 
mere stimulants, but agents of fertility which, when properly applied, may be 
depended upon with certainty to produce a crop. The principles on which 
the growth of com depends are better understood. The repetition of com 
crops on the same soil can no longer be considered as necessarily fiiulty in 
principle, and to be unconditionally condemned. It is rather a question of 
expediency, to be decided by the cost of manure and of produce. 

These lessons the English farmers have leamt from Mr. Lawes. They have 
accepted them with becoming gratitude. They are practising them with 
increasing confidence, day by day, to their great and proved advantage. 
The department of agricultural chemistry is now attracting to itself the atten- 
tion of able chemists in all countries ; and the contributions to knowledge 
resulting from the various investigations have, during the last few years, been 
very considerable. To attempt anything like an account of these results iij 
this place is obviously out of the question, and we content ourselves with little 
more than an enumeration of the principal and most interesting investigations. 

In this country, Mr. Lawes has continued his experiments on the laws 
concerned in the feeding and &ttening of animals, taking, for the objects of 
his trial, pigs and sheep. The number of animals experimented upon, the 
intelligence and care brought to bear upon every detail of the experiments, 
and the very considerable expenditure which has evidently accompanied 
them, place these investigations far in advance of any of a similar kind that 
have been undertaken elsewhere. Although the results are of a practical 
character, the experiments of Mr. Lawes must not be classed with the very 
numerous trials on the feeding of animals that are to be found dispersed 
through agricultural publications, and which are merely practical, being imder- 
taken witiiout reference to general principles. The results of Mr. Lawes' 
inquiries are too numerous to be stated here ; but they seem to point out that 
a just balance of the different constituents of food is of more unportance in the 
feeding and ^ttening of cattle than a predominance of any one ; that neither 
the albuminous nor farinaceous elements of food have an exclusive value for 
the purposes to which they are applied ; and that the classes of vegetables 
which are peculiar in containing a high proportion of nitrogenous matter, are 
not necessarily, from that circumstance, the most adapted in practice to 
produce that part of the animal body (muscle) which most resembles them in 
composition. According to Mr. Lawes, therefore, the valuation of foods in 
relation to their contents in nitrogen is attended with much fallacy. 

Amongst other papers. Dr. Vcelcker, of Cirencester College, has published 
an account of experiments made with a view of ascertaining the cause of the 
fertility produced by burnt clay when used as manure. He has arrived at 
the opinion that the effects are partly mechanical, but principally due to the 
liberation of potash fi*om silicates of that alkali existmg in the soil, but only 
slowly available until released by torrefaction. 

Mr. "Way has published^ two further papers on the important subject of the 
absorption of manure by soils, in continuation of his first research on this 
subject, which was published in 1860. Mr. "Way attributes the power 
possessed by soils to remove various alkaline bodies (as potash, ammonia, kt^ 
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from solution in water, to the existence of a class of double silicates of alumina 
and another base, which is generally lime or soda. Mr. Way has succeeded, 
for the first time, in producing this class of salts ; and he argues, from the 
effects observed in soils, that these latter contain the silicates in question in 
small quantity, and hence their power to preserve soluble manures from loss 
by rain and drainage. His second paper on this subject refers to the action 
of Ume on soils, and he endeavors to show, from the large quantity of 
ammonia existing in almost all soils, which, according to his experiments, 
very far exceeds the doses of this alkali usually applied in manure, that lime 
acts much in the same way as ammoniacal manures themselves, by furnishing 
indirectiy a supply of nitrogen to plants. The effects of over-liming are 
accounted for in the same way. 

The subject in the chemistry of agri(3ulture, which has lately, however, 
attracted the greatest share of attention, both in this country and abroad, 
is that of the source from which plants derive their nitrogen. It has been 
satis&ctorily proved that plants growing in the ordinary way often contain 
more of the element nitrogen than they can obtain from the soil in which 
their roots are placed ; and it is obvious that in some way or other this accu- 
mulation is derived from the atmosphere. Now, the air surrounding tiie 
globe is composed of a mixture of nitrogen and oxygen gases in the proportion 
of about four parts of the former to one part of the latter ; it also contains 
small quantities of other gases, such as carbonic acid, nitric acid, and ammo* 
nia. The question at issue is, as to whether plants can, under any circum- 
stances, make use of the gr^at bulk of the nitrogen of the air in building up 
their tissues, or whether they derive the observed excess from the ammonia 
and nitric acid of the air. This question, the interest of which, both in a 
purely scientific and agricultural point of view, can hardly be overrated, has 
enlisted the energies of chemists on both sides, and has given rise to some 
admirable researches. It has also involved the extended examination of air 
and rain water, in order to ascertain how much anmionia and nitric acid are 
usually contained in the one, and brought down by the other. The principals 
in this discussion in France are MM. Boussingault and Yille ; both of these 
chemists have made extended series of experiments on plants grown in glass 
cases ; their conclusions are, however, diametrically opposite : M. Boussingault 
contending that plants cannot make use of the atmospheric nitrogen, but must 
be indebted to the nitric acid and ammonia in the air for their supply in 
excess over that furnished by the soil : M. Yille maintaining that in the 
absence of both of these, an increase of nitrogen in plants still takes place. A 
Commission of the French Academy of Sciences, recentiy appointed to look 
into this matter, leans rather in its report to the side of M. Ville, but the 
question is still far from being set at rest. 

M. Barral has determined the quantity of ammonia and nitric acid brought 
down by rain in Paris. M. Boussingault has repeated these experiments as 
regards ammonia in Alsace, and finds the quantity very much smaller than in 
the rains of the city, a circumstance which we should be prepared to expect 
M. Boussingault has also examined, with the same object, the water of 
fogs, and dew, and of rivers and streams. M. Yille has carefully deter^ 
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mined the ammonia existing in the air both in the interior and suburbs of 
Paris. 

Mr. Lawes and Dr. Gilbert have published the results of an inquiry into the 
quantity of ammonia and nitric acid in rain falling at Rothamstead, in Hert- 
fordshire. The methods of determining small quantities of nitric acid are at 
present so imperfect, that Messrs. Lawes and Gilbert have not thought it well 
to pubhsh their results as to this substance, but they are led to believe that in 
quantity it exceeds that of ammonia in rain. Besides the names we have 
mentioned in connection with these researches, other continental and English 
chemists might be referred to, if circumstances admitted of greater amplifica- 
tion. It is, however, obvious, that in this hurried sketch we have omitted all 
notice of many investigations on this and other subjects of agricultural che- 
mistry which might well claim attention in a more extended review. 

Finally, we must not omit to mention, that the trade in artificial manures, 
which is rapidly rising into such national importance, especially in England, 
is receiving the most important aid at the hands of chemical science. Not 
only are the various waste substances of manufactures and of daily life 
' worked up into available form, but the manures produced by chemical means, 
more especially the superphosphate of lime, are daily improving in character, 
mainly through the suggestions of chemists who have specially devoted them- 
selves to tliis branch of science. Fresh sources of guano have also been 
discovered, and new supplies of substances useful to the farmer have in several 
places been obtained. 

It is, therefore, not without reason that we cpngratulate ourselves on the 
progress which has within the last five years been made by that department 
of agriculture which is based upon chemical science. 

ON THE EMPLOYMENT OF HYPOSULPHATE OF BODA IN ANA- 
LYTICAL CHEMISTRY. 

Dr. "W. Tofal recommends the more frequent employment of hyposulphate 
of soda in chemical analysis, instead of sulphureted hydrogen. According 
to him, it can be also used to evolve sulphureted hydrogen ; if a piece of 
zinc is placed in dilute hydrochloric acid, and a few drops of a solution of 
hyposulphate of soda added, sulphureted hydrogen is evolved. If now to 
this mixture a solution of a salt of lead, bismuth, cadmium, Ac, is added, the 
sulphurets of the corresponding metals are precipitated. — Ann, der Chenru 
und Pharm. 

IMPROVEMENTS IN THE PRESERVATION OF ANIMAL SUBSTANCES. 

JeanWothly, of Zofl&nger, Switzerland, has obtained a patent for the 
following method of preserving meat : — ^The meat is first cut into pieces of 
about ten pounds in weight, and separated from the bones. These are then 
dusted over with sugar and salt, and allowed to stand about two days, and 
are then subjected to pressure, in order that all the blood and serous matter 
may be forced out ; or in place of being pressed, they are moderately cooked 
before packing. They are then placed in casks lined with melted fat. 
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' Each piece is covered with a piece of white paper well greased, packed in 
the barrel, -and fat is poured in to fill up the spaces between the pieces. 
This meat cask is then closed, and placed within a larger one, and the space 
between the two filled up with sand, which is a good non-conductor. 

M. Demait, of Paris, has patented a pectiliar method of treating meat to 
preserve it for use, like our common smoked beef. The meat to be preserved 
is cut into pieces and strung on a cord at a suitable distance apart from one 
another. These are then hung on rods and suspended in an air-tight 
chamber, which has a furnace at its bottom. The chamber is then heated up 
to about 100* Fah., and a preparation of four ounces of the flour of sulphur, 
two and a half ounces of lime, and a handful of green mint leaves, is thrown 
upon the fire, and the doors dosed. An opening in the bottom of the 
chamber admits the gas from the furnace, to the action of which the meat is 
submitted for 18 hours. At the end of this time the meat is withdrawn, and 
suspended in a moderately warm room, where it is dried. This process 
is stated to make finely flavored diy meat, capable of keeping a long period. 
The pieces of meat are pressed to remove the blood before being strung on 
the cords. 

Joseph Hand, of London, has also secured a patent for preserving meat hy 
a process varying but little from the above. It consists in exposing the 
meat, in a dose chamber, to the action of binoxyd of nitrogen, nitrous acid, 
and sulphurous acid, in a gaseous state, either singly or combined. 

M. Martin de Lignac, of Paris, has also been granted a patent for pre- 
serving meat. It consists in cutting raw meat into cubes about an inch 
square, and subjecting them in dose chambers, to currents of warm air 
at about 76" Fah., until the meat has lost half its weight. It is then power- 
fully compressed in cylindrical tin boxes to about one-fifth the space occupied 
before it was dried. The lids of the boxes are then soldered on and a small 
hole left in the top of each. The boxes are then submitted to a heat of 212**, 
to raise any moisture in the meat into a steam, when they are soldered up 
perfectly tight 
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ON THE PHYSICAL STEUCTURE OF THE EABTH. 

The following ia an abstract of a paper read before the British Association, 
bj Prof Hennessy : — , 

After some preliminary observations as to the impossibility of accounting 
for the earth's figure, without supposing it to have been once a fused mass, 
the exterior of which has cooled into a solid crust, the process of solidification 
of the fluid waa described. The influence of the connexion and circulation of 
the particles in a heterogeneous fluid was shown to be different firom what 
would take place in a homogeneous fluid such as usually comes under our 
notice. As the primitive fluid mass of the earth would consist of strata 
increasing in density from the surface towards the centre, its refrigeration 
would be that of a heterogeneous fluid, and the process of circulation would 
be less energetic in going from its surface towards its centre. Thus, the earth 
would ultimately consist of a fluid nucleus inclosed in a spheroidal shell. The 
increase in thickness of this shell would take place by the solidification of each 
of the surface strata of the nucleus in succession. If the matter composing 
the interior of the earth is subjected to the same physical laws as the material 
of the sohd crust coming under our notice, the change of state in the fluid 
must be accompanied by a diminution of its volume. The contrary hypothesis 
had been hitherto always assumed in mathematical investigations relative to 
the form and structure of the earth- The erroneous supposition that the par- 
ticles of the primitive fluid retained the same positions after the mass had 
advanced in the process of solidification a» they had before the process com- 
menced, had been tacitly or openly assumed in all such inquiries until it was 
formally rejected by the author, who proposed to assume for the fluid similar 
properties to those exhibited by the fusion and soUdiflcation of such portions 
of the solidified crust as are accessible to observation- The results to which 
the improved hypothesis has led show that it fundamentally aflects the whole 
question, not only of the shape and internal structure of the earth, but also of 
the various actions and reactions taking place between the fluid nucleus and 
the soUd shelL If the process of soUdification took place without change of 
volume in the congelation of the fluid, the strata of the shell would possess the 
same forms as those of the primitive fluid, and their oblateness would diminish 
in going from the outer to the inner surface. If the fluid contracts in volume 
on passing to the soHd state, the remaining fluid will tend to assume a more 
and more oblate figure after the formation of each stratum of the shell The 

13* 
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law of density of the nucleus will not be the same as that of the primitiye 
fluid, but will vary more slowly, and the mass will thus tend towards a state 
of homogeneity as the radius of the nucleus diminishes by the gradual thick- 
ening of the G^elL The surfaoe of the nucleus, and consequently the inner 
Burfaco of the shell, will thus teoi to beoomo in ore oblate after each successive 
stratum added to the shell by congelation from the nucleus. This result, 
combined with another obtained by Mr. Hopkins, proves that so great pres- 
sure and friction exist at the surface of contact of the shell and nucleus as to 
cause both to rotate together nearly as one solid mass. Other grounds for 
believing in the existence of the great pressure exercised by the nucleus at 
the surface of the shell were adduced. If the density of the fluid strata were 
due to the pressures they support, and if the earth solidifled without any 
change of state in the solidifying fluid, the pressure against the inner sur&ce 
of the shell would be that due to the density of the surface stratum of the 
nucleus, and would, therefore, rapidly increase with the thickness of the shelL 
Contraction in volume of the fluid on entering the solid state would diminish 
this pressure, but yet it may continue to be very considerable, as the co-effi- 
cient of contraction would always approach towards unity. The phenomena 
of the solidiflcation of lava and of volcanic bombs were referred to in illus- 
tration of these views, and their application was then shown to some of the 
greatest questions of geology. The relations of symmetry which the researches 
of M. Elie de Beaumont seem to establish between the great lines of elevation 
which traverse the surface of the earth appear to Prof. Hennessy far mdfce 
simply and satisfactorily explained by the expansive tendency of the nucleus 
which produces the great pressure against the shell than by the collapse and 
subsidences of the latter. The direction of the forces which would tend to 
produce a rupture from the purely elevatory action of the pressure referred to 
would be far more favorable to symmetry than if the shell were undergoing a 
distortion of shape from collapsing inwards. The nearly spherical shape of the 
shell would also greatly increase its resistance to forces acting perpendicularly 
to its surface, so as to cause it to subside, while the action of elevatory forces 
would not be resisted in the same manner. 

ON THE OCCURKENCE OP NtlMEROUS PRA.GMENTS OP PIB WOOD IX 
THE ISLANDS OP THE ARCmC ARCHIPELAGO. 

From a recent communication made by Sir R I. Murchison to the Lon- 
don Greological Society, on the above topic, we derive the following ab- 
stract: — 

My chief object, said Mr. M., is to call attention to the remarkable fact of 
the occurrence of considerable quantities of wood, capable of being used for 
fuel or other purposes, which exist in the interior and on the high grounds of 
large islands in latitudes where the dwarf willow is now the only living 
shrub. 

Before I allude to this phenomenon, as brought to my notice by Capt 
M'Clure and Lieut. Pim, I would, however, briefly advert to a few rock speci- 
mens collected by the latter officer in Beechey Island, Bathurst Land, Eglin- 
ton Island, Melville Island, Prince Patrick's Island, and Banks' Land. 
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From this collection, as well as from other sources to which I have had 
access, as derived from the voyages of Pany, Franklin, Back, Penny, Ingle- 
field, and the recent work of Dr. T. Sutherland, I am led to believe that the 
oldest fossiliferous rock of the Arctic region is the upper Silurian, viz. a lime- 
stone identical in composition and organic contents with the well known rocks 
of "Wenlock, Dudley, and Gothland- 
No clear evidence has been offered as to the existence of Devonian rocks, 
though we have heard of red and brownish sandstone, as observed in very 
many localities by varioTis explorers, and which may possibly belong to that 
formation. But whilst in the fossils we have the keys to the age of the Silu- 
rian rocks, we have as yet no adequate grounds whereupon to form a rational 
conjecture as to the presence of the Old Red Sandstone, or Devonian group. 

True carboniferous ProditcU and Spiriferi have been brought home by Sir 
E. Belcher from Albert Land, north of "Wellington Channel ; and hence we 
may affirm positively, that the true carboniferous rocks are also present. 
Here and there bituminous schist and coal are met with ; the existence of the 
latter being marked at several points on the general chart published by the 
Admiralty. "With palaeozoic rocks are associated others of igneous origin, 
and of crystalline and metamorphosed character. 

Of secondary formations no other evidence has been met with except some 
fossil bones of Saurians, brought home by Sir E. Belcher, from the smaller 
islands north of "Wellington Channel. Of the old Tertiary rocks, as charao- 
terized by their organic remains, no distinct traces have, as far as I am 
aware, been discovered j^ and hence we may infer that the ancient submarine 
sediments, having been elevated, remained during a very long period beyond 
the influence of depository action. 

Let us now see how the other facts, brought to our notice by the gallant 
Arctic explorers who have recently returned, bear upon the relations of land 
and water in this Arctic region during the quasi-modern period, when the pre- 
sent species of trees were in existence. 

Capt. M'Clure states that in Banks' Land, in latitude 74° 48' and thence 
extending along a range of hills ranging from 350 to 500 feet above the sea, 
and from half a mile to upwards inland, he found great quantities of wood, 
some of which was rotten and decomposed, but much of it sufficiently fresh to 
be cut up and used as fuel "Whenever this wood was in a well preserved 
state, it was either detected in gullies or ravines, or had probably been 
recently exhumed from the frozen soil or ice. In such cases, and particularly 
on the northern fiwses of the slopes where the sun never acts, wood might be 
preserved any length of time, inasmuch as Capt. M'Clure tells me he has eaten 
beef, which though hung up in his cold larder for two years, was perfectly 
untainted. 

The most remarkable of these specimens of well preserved ^•ecent wood is 
the segment of a tree, which, by Capt. M'Clure's orders, was sawn from a 
trunk sticking out of a ravine, and which is now exhibited. It measures 3 
feet 6 inches in circumference. Still more interesting is the cone of one of these 
fir trees which he brought home, and which apparently belongs to an Abiea 
resembling A. dEba, a plant still living within the Arctic circle. One of lieut. 
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Pirn's specimens of wood from Prince Patrick's Island is of the same character 
afi that just mentioned, and its microscopical characters much resemble Finns 
sirohuB^ the American pine, according to Prof. Quekett, who refers another 
specimen brought from Heda and Griper Bay, to the Larch. 

In like manner Lieut Pirn detected similar fragments of wood two degrees 
farther to the north, in Prince Patrick's Land, and also in ravines of the 
interior of that island, where, as he informed me, a fragment was found like the 
Iree described by M'Clure, sticking out of the soil on the side of a gully. 

According to the testimony of Gapt M'Clure and Lieut. Pim, all the timber 
they saw resembled the present drift wood so well known to Arctic explorers, 
being irregularly distributed, and in a fragmentary, condition, as if it had been 
broken up and floated to its present positions by water. If such were the 
method by which the timber was distributed, geologists can readily account 
for its present position in the interior of the Arctic Islands. They infer that at 
the period of such distribution large portions of these tracts were beneath the 
waters, and that the trees and cones were drifted from the nearest lands on 
which they grew. A subsequent elevation, by which these islands assumed 
their present configuration, would really be in perfect harmony with those 
great changes of relative level which we know to have occurred in the British 
Isles, Germany, Scandinavia, and Russia, since the great glacial period. The 
transportation of immense quantities of timber towards the North Pole, audits 
deposit on submarine rocks, is by no means so remarkable a phenomenon as the 
wide distribution of erratic blocks during the glacial epoch over Northern (Ger- 
many, Central Russia, and large portions of our island when under water, fol- 
lowed by the rise of these vast masses into land. If we adopt this explana- 
tion, and look to the extreme cold of the Arctic region in the comparatively 
modern period during which this wood has been drifted or preserved, we can 
have no difficulty in accounting for the different states in which the timber is 
found. Those portions of it which happened to have been exposed to the alter- 
nations of frost and thaw, and the influence of the sun, have necessarily become 
rotten ; whilst aU these fragments which remained inclosed in frozen mud or 
ice which have never been melted, would, when brought to light by the open- 
ing of ravines or other accidental causes, present just as fresh an appearance 
as the specimens now exhibited. 

The only circumstance within my knowledge which militates against this 
view, is one communicated to me by- Capt Sir Edward Belcher, who in lat. 
75° 30', long. 92° 15', observed on the east side of Wellington Channel the 
trunk of a flr tree standing vertically, and which, being cleared of the sur- 
rounding earth, &c., was found to extend its roots into what he supposed to 
be the soil 

If from this observation we should be led to imagine that all the innumera- 
ble fragments ef timber found in these polar latitudes, belonged to trees that 
grew upon the spot, and on the ground over which they are now distributed, 
we should be driven to adopt the anomalous hypothesis, that, notwithstand- 
ing physical relations of land and water similar to those which now prevail 
{%. e. of great masses of land high above the sea), trees of large size grew- 
on such terra firma within a few degrees of the North Pole 1 — a supposition 
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• which I consider to be wholly incompatible with the data in our possession, 
and at variance with the laws of isothermal lines. 

I^ however, we adopt the theory of a former submarine drift,* followed 
by a subsequent elevation of the sea-bottom, as easily accounting for all the 

 phenomena, we may explain the curious case brought to our notice by Sir 
Edward Belcher, by supposing that the tree he uncovered had been floated 
away with its roots downwards, accompanied by attached and entangled 
mud and stones, and lodged in a bay, like certain "snags" of the great 
American rivers. Under tins view, the case referred to must be considered 
as a mere exception, whilst the general inference we naturally draw is, that 
the vast quantities of broken recent timber, as observed by numerous Arctic 
explorers, were drifted to their present poation when the islands of the 
Arctic Archipelago were submerged. This inference is indeed supported by 
the unanswerable evidence of the submarine associates of the timber: for, 
from the summit of Coxcomb Range in Banks Land, and at a height of 500 
feet above the sea, Oapt. M'Clure brought home a fine large specimen of 
Oyprina Jskmdica, which is undistinguishable from the species so common in 
the glacial drift of the Clyde ; whilst Capt. Sir B. Belcher found the remams 
of whales on lands of considerable altitude in lat. 78° north. 

Keasoning from such facts, all geologists are agreed in considering the 
ediingle, mud, gravel, and beaches in which animals of the Arctic region are 
imbedded in many parts of Northern Europe, as decisive proofs of a period 
when a glacial sea covered large portions of such lands ; and the only dis- 
tinction between such deposits in Britain and those which were formed in the 
Arctic Circle is, that the wood which was transported to the latter has been 
preserved in its ligneous state for thousands of years, through the excessive 
cold of the region. 

ON THE GROWTH OP STALAOTITEe. 

Professor W. B. Rogers, at a late meeting of the Boston Society of Natural 
History, gave the following brief sketch of facts which he had observed in the 
growth of stalactites : — 

A drop of water, charged with carbonate of lime, is seen to form at a parti- 
cular point of the roof, and after its descent, another drop, by the same 
mechanical causes, takes its place. It is not necessary to suppose a hole 
around which the concretion may collect. Usually there is none. At the 
margin of the drop where it thins away to a film, evaporation and the loss of 
carbonic acid combine to cause a precipitation of part of the dissolved car- 
bonate, which, on separating, attaches itself to the rock in the form of a very 
delicate white ring, corresponding to the margin of the liquid. Each succeed- 
ing drop deposits a similar ring in contact with and beneath that already 
formed, until the whole is prolonged downwards in the shape of a quiU-Uke 



* Dr. Hooker informs me that all the specimens sent to him were collected in monnds 
of silt, rising np from the level of the sea to 100 feet or more above it ; and he entirely 
ooinddes with me in the belief that the whole of this timber was drifted to the spots 
where it now lies. 
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tube. This, flrom its vertical position, invites the water of the adjoining part 
of the roof to descend along its outer surface, and now an exterior and more 
rapid growth begins. Usually, the former process continues to operate for a 
long time after the external growth has conmienced : so that the stalactite, 
in some cases, retains its open central canal until it has reached a length of a 
foot or more, and a diameter at its base of two or three inches. As the water, 
which flows along the outside of the tube, parts at each step with a portion of 
its calcareous charge, and thus grows continually less capable of forming the 
deposit, the rate of deposition must diminish somewhat regularly from the 
upper to the lower end of the mass. Hence it is that stalactites, formed in 
positions where their growth on all sides is freely permitted, h&ve always a 
aharply conical or tapering form. 

The drops which fall from these pendants to the floor, still retain a portion 
of carbonate of lime in solution; but as the shock of the impact and the 
spreading of the liqtiid greatly &7or the escape of its carbonic acid, a ftirther 
deposit must be formed in this position, and thns the stalagmite grows 
upwards to meet the stalactite growing downwards, until in many cases 
they unite to form a column reaching from the floor to the ceiling of the 
cave. 

As in general the inflltering water follows the joints and planes of stratlfl- 
cation of the limestone rock, the fashion or pattern of the stalactitic drapery 
vHU be more or less determined by the position and arrangeTnent of these divv- 
sionai surfaces. Where, asm parts of Weyer's Cave, in Virginia, these planes 
of bedding are steeply inclined, and meet the roof in a series of parallel lines, 
the concretionary action seems to have conmienced by forming parallel rows 
of stalactites along these lines. This process, in certain places, has gone on 
until, by lateral union of the adjoining pendants of each row, they have been 
transformed into parallel sheeis of sionCy which in some instances extend from 
the roof to the floor. From their great extent, and a degree of thinness 
which, in part, renders them translucent, these sheets are capable of being 
thrown into sonorous vibration by a blow from the heel near the ground, and 
under these circumstances they emit a musical sound of great depth and 
force. 

BOILING SPRINGS IN UTAH. 

The PlacerviUe (Oal.) American gives the following description of ten 
curious Springs situated about ten miles north of Wash-ho Yalley, Utah, 
upon a tributary of the Truckee, and called " Steamboat Springs," appearing 
to derive their name from the fact that they are like so many boilers generat- 
ing steam. " For a distance of three-fourths of a mile do these remarkable 
springs pour their waters, rushing, boiling, and foaming, through innumerable 
fissures in the rocky formation in which they are found. The entire of one 
bank of the stream on which they are situated, a distance of from thirty to 
eighty rods in width and three-fourths of a mile in length, and rising back- 
wards from the river in places from sixty to eighty feet, the whole seems one 
vast deposit from the water that for ages has been ejected therefrom. It is 
not that boiling hot water is ejected throughout this whole extent from well 
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defined springs, but the surface is filled with innumerable cracks or fissures 
fi'om four to eighteen inches in width, communicating with subterranean cavi- 
ties or chambers, through which the boiling water is forced with great velo- 
city, and producing a noise closely resembling that produced by the wheels 
of a powerful steamer upon the water. A singular feature is, that in large 
tracks but a few feet from each other, the boiling water is seen flowing in 
opposite directions ; and in others changing from one direction to another at 
intervals of a few minutes. In many places the waters overflow the surfeuje, 
but more generally traverse the crevices at various depths^from the surface, 
generally in view, but sometimes so deeply within as not to be distinguished, 
whilst the ceaseless roaring, splashing, and hissing is heard in every direction. 
And jets of steam that will scald the hand instantly on application, are here 
and there forced through the openings and flssures, high above the surface of 
formation, and with great violence. There is one place more remarkable, if 
possible, than others ; it is where the sur&ce of the rocky deposit is unbroken, 
yet loudly distinct beneath is heard the roaring as of a strong blast furnace. 
Not a. drop of water is visible here, but the rock or deposit on which the 
spectator stands, is actually burning hot ; the bare hand can scarcely be held 
upon it for a moment. Morning and evening, when the air is cold and stUl, 
the whole is shrouded with steam and vapor. In many places there are 
small deposits of sulphur that will ignite by the application of a match ; in 
others the strongest alum was found ; and yet others, an alkaline substance 
so concentrated as to destroy in a short time a linen handkerchief in which a 
specimen had been wrapped. The country in the immediate vicinity bears 
unmistakable evidence of the effect of powerful volcanic action — ^masses of 
vitrified rocks, cmders, the ordinary coarse conglomerate scoria of extinct 
volcanic craters ; and not a few specimens were obtained of the lightest, 
pumice stone ever seen." 

ON THE ORIGIN OP GBEENSAND, AND ITS FORMATION IN TUB 
OCEANS OP THE PRESENT EPOCH, BY PROP. J. W. BAILEY. 

As an introduction to the subject of this paper, it is proper to refer to various 
observations which have been made of facts intimately related to those which 
I wish to present. That the calcareous shells of the Polythalamia are some- 
times replaced by silica, appears to have been first noticed by Ehrenberg, who 

eays: — 

" I may here remark that my continued researches on the Polythalamia of 
the Chalk have convinced me that very frequently in the earthy coating of 
flints, which is partly calcareous and partly siliceous, the original calcareous 
shelled animal forms have exchanged their lime for silex without undergoing 
any alteration in figure, so that while some are readily dissolved by an add, 
others remain insoluble ; but in chalk itself all similar forms are immediately 
dissolved." 

The first notice of casts of the cells and the soft parts of the Polythalamia 
was published by myself in the Am. Jour, of Science for 1845, where I stated 
as follows : — 

*< The specimens fi'om Port Washington presented me with what I believe 
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have never been before noticed, viz. distinct casta of Polythalaiuia. Thai^ 
these minute and perishable shells should, when destroyed by chemical 
changes, ever leave behind them indestructible memorials of their existence 
was scarcely to be expected, yet these casts of Polythalamia are abundant 
and easily to be recognized in some of the Eocene ^^Is from Fort Washing- 
ton." 

Dr. Mantell also noticed the occurrence of casts of Polythalamia and their 
soft parts, preserved in flint and chaUc, and communicated an account of 
them to the Boyai Society of London. To Ehrenberg, however, appears to 
be due the credit of first distinctly announcing the connection between the 
Polythalamia and the formation of Greensand, thus throwing the first light 
upon the origin of a substance which has long been a puzzle to geologists. In 
a notice given by this distinguished observer upon the nature of the matrix 
of the bones of tiie Zeuglodon from Alabama, he says : — 

'** That Greensand, in all the numerous relations in which I have as yet 
examined it, has been recognized as due to the filling up of organic cells, as 
a formation of stony casts mostly of Polythalamia, was stated in July of the 
preceding year." He then refers to the NuiomuUte Limestone of Traunatein, 
in Bavaria, as rich in green opal-like casts of well-preserved Polythalamian 
forms, and mentions them as also occurring, but more rarely, in the Glauoonite 
Limestones of Prance. He then proceeds to give an account of his detection of 
similar casts in the limestone adhering to the bones of the Zeuglodon from 
Alabama^ and states that this limestone abounds in well-preserved brown, green, 
and whitish stony casts of recognizable Polythalamia. This limestone is yellow- 
ish, and under a lens appears spotted with green. These green spots are the 
Greensand casts of Polythalamia, and they often form as much as one third of the 
mass. By solution in dilute chlorohydric acid, the greensand grains are lef^ 
mixed with quartzose sand, and witii a Hght yellowish mud. The latter is 
easily removed by washing and decantation. The casts thus obtained are so 
perfect that not only the genus, but often the species of the Polythalamia^ can 
be recognized. Mingled with these are frequently found G^nral, or corkscrew- 
like bodies, which Ehrenberg considers as casts of the shells of young mollusks. ' 

With reference to the perfection of these casts of the Poljrthalamia, and the 
light they throw upon the structure of these minute animals, Ehrenberg 
remarks : — 

" The formation of the Greensand consists in a gradual filling up of the 
interior space of the minute bodies with a green-colored, opal-like mass, which 
forms therein as a cast. It is a peculiar species of natural injection, and is 
often so perfect, that not only the large and coarse cells, but also the very finest 
canals of the cell walls, and all their connecting tubes, are thus petrified, and 
separately exhibited. By no artificial method can such fine and perfect 
injections be obtained." 

Having repeated the experiments of Ehrenberg upon the Zeuglodon Lime- 
stone, I can confirm his statements in every particular, and would only add, 
that besides the casts of Polythalamia and small spiral mollusks, there is also 
a considerable number of green, red, and whitish casts of minute anastomosing 
tubuli, resembling casts of the holes made by burrowing sponges (Oliona) and 
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worms. In the Berlin Monats-Bericht, for July, 1855, Ehrenberg gives an 
account of very perfect casts of Nummulites, from Bavaria and from France, 
showing not only chambers connected by a spiral siphunde, but also a com- 
plicated system of branching vessels. He also gave at the sajjne time an 
account of a method he had applied for the purpose of coloring certain glass- 
like casts of Polythalamia, which he had found in white tertiary limestone 
from Java. This method consists in heating them in a solution of nitrate of 
iron, by means of which they can be made to assume different shades of yellow 
and brownish red, still retaining sufficient transparency w4ien mounted in 
balsam to show the connexion of -the different parts. The interesting observ- 
ations of Ehrenberg which are alluded to above, have led me to examine a 
number of the cretaceous and tertiary rocks of North America in search of 
Greensand and other casts of Polythalamia, &c. The following results were 
obtained : — 

Ist. The yellowish limestone of the cretaceous deposits of New Jersey 
occurring with Teredo tibialis, &c., at Mullica Hill, and near Mount Holly, is 
very rich in Greensand casts of Polythalamia and of the tubuliform bodies 
above alluded to. 2d. Cretaceous rocks from Western Texas yielded a con- 
siderable number of fine Greensand and other casts of Polythalamia and 
Tubuli. dd. Limestone from Selma^ Alabama, gave Ruiiilar results. 4th. 
Eocene limestone from near Charleston, S. C, gave abundance of similar casts. 
6th. A few good Greensand casts of Polythalamia were found in the residue 
left on dissolving a specimen of marl from the Artesian Well at Charleston, S. 
C. ; depth 140 feet. 6th. Abundance of organic casts, in Greensand, &a, of 
Polythalamia^ Tubuli, and of the cavities of Cordis, were found in the specimen 
of yellowish limestone, adhering to a specimen of Scutella_Lyellii from the 
Eocene of North Carolina. 7th. Similar casts of Polythalamia, Tubuli, and 
of the cavities of Corals, and species of Encrinitis, were found abundantly in a 
whitish limestone adhering to a specimen of Ostrea sellseformis from the 
Eocene of South Carolina. The last two specimens scarcely gave any indica- 
tions of the presence of Greensand before they were treated with dilute acid, 
but left an abundant deposit of it when the calcareous portions were dissolved 
out. All the above-mentioned specimens contained well-preserved and perfect 
shells of Polythalamia. It appears from the above, that the occurrence of 
well-defined organic casts, composed of Greensand, is by no means rare in the 
fossil state, 

I come now to the main object of this paper, which is to announce that the 
formation of precisely similar Greensand and other casts of Polythalamia^ 
Mollusks, and Tubuli, is now going on in the deposits of the present ocean. 
In an interesting report by Count Pourtales, upon some specimens of soundings 
obtained by the U. S. Coast Survey in the exploration of the Gulf Stream, the 
sounding from Lat. 31° 32', Long. 79° 35', depth 150 fathoms, is mentioned as 
" a mixture in about equal proportions of Globigerina and blaofe sand, proba- 
bly greensand, as it makes a green mark when crushed on paper." Having 
examined the specimen alluded to by Mr. Pourtales, besides many others 
from the Gulf Stream and Gulf of Mexico, I have found that not only is 
Greensand present at the above locality, but at many others, both in |be Gulf 
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Stream and Gulf of Mexico, and that this Greensand is often in the form of 
well-defined casts of Folythalamia, minute MoUusks, and branching Tubuli ; 
and that the same variety of petrifying material is found as in the fossil casts, 
some being well-defined Greensand, others reddish, brownish, or almost white. 
In some cases I have noticed a single cell, of a spiral Poly thalamian cast, to 
be composed of Greensand, while all the others were red or white, or vice 
versd. 

The species of Polythalamia whose casts are thus preserved, are easily 
recognizable as identical with those whose perfectly preserved shells form the 
chief part of the soundings. That these are of recent species is proved by 
the &cts that some of them stUl retain their brilliant red coloring, and that 
they leave distinct remains of their soft parts when treated with dilute acids. 
It is not to be supposed, therefore, that these casts are of extinct species 
washed out of ancient submarine deposits. They are now forming in the 
muds as they are deposited, and we have thus now going on in the present 
seas a formation of Greensand by processes precisely analogous to those 
which produced deposits of the same material as long ago as the Silurian 
epoch. In this connection it is important to observe that Ehrenberg's 
observations, and my own, establish the fact that oiher organic bodies than 
Polythalamia produce casts of Greensand, and it should also be stated that 
many of the grains of Greensand accompanying the well-defined casts are of 
wholly unrecognizable forms, having merely a rounded, cracked, lobed, or 
oven coprolitic appearance. Certainly many of these masses, which often 
compose whole strata, were not formed either in the cavities of Polythalamia 
or Mollusks. The fiict, however, being established beyond a doubt, that 
Greensand does form casts in the cavities of various organic bodies, there 
is a great probabUity that all the masses of this substance, however irregular, 
were formed in connexion with organic bodies, and that the chemical changes 
accompanying the decay of the organic matter have been essentially connected 
with the deposits in the cavities, of green and red silicates of iron, and of 
nearly pure silica. It is a curious fact -in this connection, that the siliceous 
organisms, such as the Diatomacese, Polyciatineae, and Spongiolites, which 
accompany the Polythalamia in the Gulf Stream, do not appear to have any 
influence in the formation of casts. 

The discovery by Prof Ehrenberg of the connection between organic bodies 
and the formation of Greensand, is one of very great interest; and is one of 
the many instances which he has given to prove the extensive agency of the 
minutest beings in producing geological changes. 

HEIGHT OF THE HIMALAYAS. 

It appears from a late survey made of the Himalaya range, by Colonel 
Waugh, that the Khanchinjinga, which has been hitherto supposed to be the 
highest sammit, is in fact not so — a higher mountain having been discovered, 
situated between Katamandoo and Khanchinjinga. This last named is 28,156 
feet above the level of the sea ; but the new summit reaches the enozmous 
height of 29,002 feet. It has heea proposed to call this Mount Everest^ after 
a former surveyor-general of India. 
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NEGATIVE ARTESIAN WELLS. 

The London Society of 'Arts have recently published a paper by M. Bruck- 
mann, on " Negative Artesian Wells," that is, wells which take instead of 
giving out water. Such wells serve as permanent drains ; they are sunk in 
loose strata^ or where communications exist with fathomless fissures or with 
deep-lying streams. M. Bruckmann, who is a native of "Wiirtemberg, states 
that they may be established " in all the so-called normal or sediment forma- 
tions; diluvium; tertiary deposits; chalk, Jurassic rocks," and others. And 
he brings forward examples of the benefits that have followed the sinking of 
negative wells in towns or in swampy country districts. The drainage be- 
comes at once perfect and constant ; fluid matters of all kinds find their way 
to the mouth, and flow away, while solid matters may be stopped, and used 
in fertilization. 

on the relative age of different portions of the 

moon's surface. 

At the Albany meeting of the American Association, Professor Alexander 
presented a paper on the above topic, in which he stated that a map of the 
Eastern hemisphere, taken with the Bay of Bengal in the centre, would bear 
a striking resemblance to the face of the moon presented to us. The dark 
portions of the moon he considers to be continental elevations, as shown by 
measuring the average height of mountains above the dark and the light por- 
tions of the moon. He recently had seen the bearing of newly-observed 
phenomena on the question, the character of the ridges in the neighborhood 
of Pico. These ridges are shown by their tints to be of the same geological 
character as the tops of the mountains. They show themselves to be recent 
disturbances or upheavals by the manner in which they cross other forma- 
tions, as though ejected through cracks in a previous crust. The superior 
thiclmess or elevation of crust in the dark portions, is shown by the fact that 
some of these white lines, running through everything in the bright portions, 
oease at the entrance into the darker regions. A close scrutiny of the white 
portions shows a great subsequent inundation of the whit© rock flowing over 
the ocean beds (if that term be allowed) and raising their level. He thought 
that these &cts threw some light on the inhabitants of the moon. Might not 
this flow into the ocean bed have absorbed, by some chemical action (as water 
of crystallization or otherwise), the ocean and atmosphere ? If so, the moon 
might have been formerly inhabited and been rendered desolate by this 
change. 

ON THE POSSIBLE ORIGIN OF VEINS OF GOLD IN QUARTZ 

AND OTHER ROCKS. 

Mr. Ibbotson, in a commumcation to the London Geological Society, stated^ 
tiiat having mixed a solution of gold in nitro-muriatic acid with five times its 
weight of water, and placed it in a Berlin evaporating dish on a thick sheet 
of copper over a gas lamp, the author observed a crack in the basia^ whidi 
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was increasing. On transferring the solution to another basin, he found thai 
the crack presented a vein of gold ; the pure gold forming small nodular 
masses along the fissure, both inside and out, and resembling veins of gold in 
auriferous quartz rocks. Under the circumstances of the low temperature at 
which the solution was being evaporated, the diluted state of tlie solution 
still left unevaporated, and the difference of the appearance of the nodular 
form of the gold vein fix)m the usual appearance of the metallic gold obtained 
by evaporation from such a solution, the author thought it worth while to 
describe and exhibit the specimen. 

ON A POSSIBLE OEIGIN OF INCLINED STRATA. 

At the Albany meeting of the American Association, Ux. J. D. Whitney- 
gave a description of a remarkable instance of inclined stratification near 
Lake George, where fine white sand containing small quartz pebbles has 
been deposited over a considerable extent, and with a thickness of 25 feet 
vertical, having a dip of SO degrees. This fact, thus established, that strata 
may be deposited at a high angle, led to the development of a theory of the 
formation and dip of the sandstones of the Connecticut valley and other 
similar deposits on the Atlantic slope of the Appalachian chain. The main 
point of the theory was this : that these beds of sandstone were originaUy 
deposited in an inclined position in a basin of subsidence by currents of 
water carrying detritus, which currents were produced by the subsidence 
itself. If a fault originated in a valley, at one side or the other, and there 
should be a subsidence on that side, a current of water would be produced, 
of greater or less violence, which current would set across the valley and 
carry with it the material abraded from the adjacent region, which would be 
deposited in strata dipping, at a considerable angle, at right angles to the 
line of direction of the fault, as in the Connecticut valley. Ajooording as the 
subsidence was to the east or the west, the dip of the strata would be in the 
opposite direction. Thus the origin of limited basins of sandstone, having a 
dip transverse to the direction of the basin, would be fully explained by a 
cause lying within the basin itself— a phenomenon which had not as yet been 
satis&ctorily explained by geologists. 

ON THE MOUNTAIN CHAINS OF WESTERN AMERICA. 

At the Albany meeting of the American Association, "W. P. Blake, Esq., 
in a paper on the Orography of the Western portion of the United States, 
thus delineated and named the three chains of mountains, crossing the 
country between the Mississippi and the Pacific ; the deductions being made 
firom a careful examination of all the recent Grovemment surveys : — First, the 
Rocky Mountains, extending fix)m the table land of Mexico to and beyond 
the northern boundary. Second, the Sierra Nevada and its prolongations 
north and south ; and third, the Great Basin range and other broken ranges 
between the first and second groups. He then proceeded to describe these 
chains. The length of the first, he said, was 1,400 miles, and its general 
direction NN.W. and SS.E. The second chain is formed of many and 
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nearly parallel ranges, which enclose elevated valleys. The third extends 
from Snake River on the north to the parallel of 40 degrees. Mr. Blake pro- 
posed new names for these three ranges. The first he proposes to call the 
Anahuacian; the second, the California Chain; the third, the Aztecian 
Chain. 

ON THE AGENCY OF THE GULF STREAM IN THE FORMATION OF 
THE PENINSULA AND KEYS OF FLORIDA. 

The following paper was read before the Albany meeting of the American 
Association for the Promotion of Science, by Mr. J. Le Conte :^ 

Until the explorations of Agassiz and Tuomey, the geology of Florida had 
not been known, it being supposed to consist of a prolongation of that of 
Georgia and Alabama; but these gentlemen made known the remarkable 
&ct that the keys and most of the Peninsula are of recent origin, and, so far 
as they examined, are the work of corals, still living in the vicinity and still 
at work. The object of the present paper was to show that coraJ agency 
alone was not sufficient to account for the phenomena, but that another and 
more powerful agent has been at work preparing the foundation for the 
builders, and that this agent was the Gulf Stream. A section was drawn 
upon the blackboard, dividing the lower part of Florida into three sections — 
the more northerly bounded by a line from Tampa Bay north-easterly to the 
Atlantic ; a second from Charlotte's Harbor, parallel to this ; and a third, also 
parallel, from Chatham Bay. 

These lines axe also parallel to the line of coast at the extremity of the 
peninsula. Parallel also is the line of islands, the keys, separated from the 
shore by a ship channel, and still further outside the line of living coral ree^ 
just on the edge of the Gulf Stream. The living reef is some five to ten 
miles from the keys, and the keys some forty miles from the coast, the water 
here being very shoal and dotted over with small mangrove islands. The shore 
is some twelve or thirteen feet above the sea, but inland the so called Ever- 
glades sink, and are but a few feet above water, varied by fresh ponds and 
hammocks. ^ Outside the living reef the sea bottom slopes rapidly to almost 
unfathomable depths. This description being kept in mind, the theory to be 
presented will be clear. That the Southern coast, the keys, and the Ever- 
glades are the work of coral agency there is no doubt. But as corals cannot 
grow above the surfece of the water, their agency alone is not sufficient — ^the 
violent action of the winds and waves is necessary to break oflF masses of the 
coral and bear them within the line of the reell Here these coral boulders 
become the nuclei around which smaller pieces of coral, sand, and other sub- 
stances collect, become cemented by the carbonate of lime in the sea water, 
and so at length the whole becomes an island clothed with vegetation. All 
these processes may be seen going on at the keys and ree& of Florida. There 
is the solitary boulder, that already is the centre of a mass of coral debris, and 
so on up to the inhabited island. The coral sand in these islands is found 
always affected by that kind of stratification caused by the action of violent 
waves. The idea of Prof Tuomey that the masses of coral exposed abov<» 
the sands and soils of some of the islands are the tops of ancient coral trec^ 
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eleyated by igneous agency, is found to be an error when excavations aro 
made, as they are then revealed to be but boulders. The conclusion from 
this reasoning follows Inevitably that the line of keys is a former coral reef 
changed by the action of the waves as above described. In this manner, aa 
Tuomey pointed out and Agassiz has proved, was the present Southern coast 
formed. Here also Tuomey supposed he saw evidence of upheaval, while 
Agassiz saw nothing but the eflFect of the waves. The line of the shore was once 
a reef) then became keys, finally a continuous coast line, behind which the shoal 
water rapidly filled up, and the Everglades were formed. Of course, during 
the reef period, the elevated line from Chatham Bay was the coast The 
coast also must have been begun as a coral ree^ which went through the 
same changes, at a time when the line from Tampa Bay was still the limit 
of the peninsula. It is clear that all this portion of southern Florida was 
superfidaUy formed by coral agency ; and we can hardly doubt that this is 
equally true of the country much further to the northward, for specimens of 
precisely the same coral have been collected as &r north as St. Augustine. 
This opinion Mr. Le Conte fortified by various other facts and arguments. 
Thus far we have Prof Agassiz's views upon the mode of formation of this 
region. That the coral agency, however, was not alone sufficient, the speaker 
now proceed^ to show : 

Mrsi : It is a well known j&ct that the reef-building corals of those seas 
cannot grow at a greater depth than sixty to seventy feet ; nor can they 
grow above the surface of the water at low tide — ^being thus confined verti- 
cally to limits of ten or twelve fathoms. Unless there be a subsidence of the 
sea-bottom, therefore, we can have no reef of greater extent than this ; in case 
of coral islands^ we may add ten or fifteen feet for materials thrown up by 
the waves, which, where there is no subsidence, limits the extremes to some 
eighty feet. 

Second : It is certain that no subsidence of the sea-bottom has here taken 
place, as that would preclude all possibility of the increase of the peninsula 
by coral agency. It follows then that the coral formation of Florida can be 
nowhere beyond eighty feet in thickness. Now if coral agency alone is to be 
admitted, it follows that the ocean, for the enormous distance from St. Augus- 
tine to the present ree^ was nowhere above sixty or seventy feet in depth; 
and Florida was originally represented by a tongue-formed shoal three hundred 
miles in length I Suppose this to have been the case, why did not the corals 
grow over the whole extent, and form a coral field, instead of appearing in a 
succession of reefs ? This proved conclusively to the speaker that the condi- 
tions of coral growth were progressively more and more southwardly. The 
facts in the case prove that the sea-bottom has been gradually rising from 
north towards the south. 

Third: The gradual rising of the searbottom may be occasioned either by 
igneous agency or by sedimentary deposit. Prof Tuomey supposed that he 
had found evidences of the former, but Agassiz has satisfactorily explained 
those appearances on which the deception was based, and we may with full 
confidence say that there is no evidence of any such igneous action. It is 
inconceivable that a sufficient elevation could have taken place to have alforded 
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the coral a foothold and not have raised the recently formed land. The rising 
hy sedimentary deposit, on the other hand, can affect nothing bnt the sea-bot- 
tom, and to this cause the speaker referred that uprising which forms the 
necessary condition of the horizontal extension of the coral reefe. 

Now to proofs that such deposits have actually taken place: It is a law of 
currents that if their velocity is checked they deposit a portion of their sedi- 
ments upon the bottom ; if it is increased, they wear away their beds and 
banks. If the velocity of the stream be greater on one side than on the other, 
they abrade one bank and deposit the abraded matter on the other. Such a 
current, in making a curve, necessarily has a greater velocity on the outside 
than on the inner; the outer bank will then be abraded, and a tongue of land 
be formed on the other side. If instead of the tongue of land you have a body 
of still water around which the current sweeps, deposition of sediment will 
begin and go on until you have the tongue again ; and this is necessarily true 
under all circumstances. It is of no consequence whether the limits of the cur- 
rent be solid banks or banks of still water. A sediment bearing stream making 
a sweep or curve in still water must deposit its sediment principally upon the 
inner side of the curve, thus forming shoal water. The curve will extend, 
and the shoal in proportion. The Gulf Stream is such a current, making a 
strong sweep arotind the point of Florida The result of this reasoning is, that 
the sweep of the curve of the Gulf Stream has been extending for ages, and the 
peninsula has kept pace with it by means of sedimentary deposit. Or suppose 
Florida was once represented by a shoal of the same form and extent, this 
shoal must become constantly shallower from the same cause. If, then, the 
Gulf Stream carries sediment, the above conclusions must follow. This stream 
is supposed to be a continuation of the great Equatorial current crossing the 
Atlantic, dividing at Cape St. Roque, the northern branch uniting with the 
waters of the Amazon and Orinoco running along the coast of South America, 
through the Caribbean Sea into the Gulf of Mexico, emerging between Florida 
and Cuba, and running off to the north. This stream we know carries the 
sediment of the Amazon and Orinoco in a viable form for several hundred miles. 
Much of this is no doubt deposited along the South American coast, but 
according to Humboldt much is carried into the Gulf. Into the Gulf is alfto 
poured the vast amount of sediment of the gfeat Central North American 
Rivers, especially of the Mississippi, and those turbid wj||ers form the Gulf 
Stream ; for Lyell has proved that all these currents and streams mingle their 
waters in this great basin. It was here shown that all this sediment could 
not be deposited in the Gulf itself, by calculations based upon the depth 
and velocity of the stream and the distance (600 miles) from the mouth 
of the Mississippi to the Tortugas. It was also shown that such a sinking of 
the sediment from the surface would take place that the Stream would have 
a dear and transparent stratum of water at the top of some 60 and 70 feet in 
depth^at the close of the seven days required for it to pass from the mouth of 
the Mississippi to the point of Florida. In this respect the Gulf Stream, flow- 
ing between the banks of still water, differs from a river broken by a rough 
bottom and impinging upon irregular sides. The lower strata of the Stream 
may then be filled with sediment, though the upper be clear. One other fact 
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in relation to the habits of the ooral must be noted m this connection — ^namelj, 
that it only exists in clear water. 

To sum up the foregoing in a few words, the theory under consideration 
is this — ^which was illustrated at length by a diagram. Wlien the stream, m 
sweeping around the point of Florida^ had parted with so much of its sedi- 
ment as to bring the bottom within 60 or 70 feet of the surface, it became 
possible for the coral to exist, providing it could find water of sufficient 
purity. This would be the case at any point so far from the shore as to be 
beyond the influence of the surf^s disturbance of the mud deposited along the 
coast, as the shoal has risen into the clear surface stratum of the stream. As 
the bottom formed by deposit is necessarily formed upon a slope, the coral 
would find a line parallel to the shore, along which none of the conditions of 
its existence would be wanting. This line would be that of a reef How the 
reef would become a line of keys, and the keys m turn become the coast, and 
the shoal water within become the Everglades, has already been shown. Did 
not the island of Cuba interpose, this extension of Florida might go on indefi- 
nitely, but as the passage narrows, the force of the current necessarily 
increases, and there is therefore no hope that in this manner Cuba will be 
annexed. The laws regulating the deposition of sediment also afford an 
explanation of the long parallel ridges on the sea bottom of the coast of South 
Carolina^ in the bed of the Gulf Strearo. Suppose that two or three sub- 
merged peaks in the line of the Bahama Islands stand within the Stream. 
Behind these peaks there must be still waters, or at least an eddy. Here 
matter will be deposited by the waters passing over and beside them, and 
the matter thrown down will in turn offer an obstacle which will continue to 
cause the effect further and further away from the original point. Again, 
while the Gulf Stream is moving in a curve around the point of Florida^ 
nearly all its deposits will be made on the river side of the curve, that is upon 
this point ; but after passing into the open sea, it takes a straight course and 
begins to deposit upon both sides alike. Hence, by this theory, the origin of 
the Bahama Banks. Another very curious result of all this reasoning remains 
to be mentioned. As the limits of a channel narrow, the current necessarily 
increases its velocity. The heat of a warm current is therefore retained to a 
far greater distance from the point of departure. It is well known that the 
Gulf Stream affects fiivorably the climate of the north-western portions of 
Europe. There % nothing then absurd in the idea that during the decrease 
of the breadth of the Gulf Stream between Cuba and the main land opposite, 
a decrease of hundreds of miles, the temperature of the water carried across 
the ocean to the coasts of Ireland, Scotland, and Norway, has been constantly 
rising, and that fix)m this cause an increasing amelioration of the climate of 
that part of the Eastern continent has resulted. 

ON THE PERMIAN AND TRIASSIC SYSTEMS OF NORTH CAROLINA. 

At the Albany meeting of the American Association, an interesting and 
valuable paper was presented by Dr. Emmons, State Geologist of North 
Carolina, on the Permian and Triassic systems as developed in that state. 
The Permian rocks in North Carolina are sandstones, slates, and shales, which 
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occupy a trough nearly in the central portion of the state, and extending fiom 
Oxford, near the northern boundary, to a point some six miles across the 
boundary of South Carolina. There is another small belt, similar in structure 
and conformation, in the north-western part of the state. Red, grey, and drab 
sandstones alternate with calcareous shales, bituminous slates, and ooal6eBm& 
Beginning at the lowest in the series they occur in the following order: — 
The stratum on which they rest is a bed of conglomerate so hard that it is 
used for mill stones. The pebbles of which this is composed are mostly 
of quartz, derived from the Taconic series below. In the county of Chatham 
this bed of conglomerate attains a thickness of at least sixty feet. Upon 
this immediately rests the first of the Permian rocks, a red sandstone occur- 
ring in belts from one to three feet thick, separated by marls. The aggregate 
thickness of this stratum reaches in some spots 1,800 feet. The next series 
consists of shales, calcareous and bituminous, interspersed with belts of 
softer materials. Among these shales are found beds of bituminous coals of 
a very fine quality. This coal has 4^ per cent, of volatile matter, makes 2 
per cent of ash, and forms excellent coke. The thickness of this series was 
given at 800 feet. The third series consists of beds of hard and soft sand- 
stone — the latter properly called marls. His object was now to state facts 
which will show the position of these rocks. They rest upon sandstones 
which contain carboniferous fossils, and must, therefore, be more recent than 
these. There is evidently a great hiatus between the rocks underlying and 
the series now in contemplation. Now, what are the ages of this series ? 
The Permian and Triassic. What is the evidence of this ? Facts derived 
from the peculiar characters of the fossOs found in them. The most import- 
ant of these fossils are Saurians, and that type which is considered character- 
istic, namely, the Thecodont Saurians of Europe — ^those which are found in the 
Bristol conglomei-ate of England, belonging to the lower part of the Permian 
system. The teetii of these Saurians are in sockets, the vertebrae are peculiar 
in being concave at both ends, and constricted at the sides, which are cha- 
racteristic of the Bristol Saurians. The ribs are double headed ; and in the 
specimens now exhibited of the vertebrae, the impression of this double head 
of the rib was distinctly visible. It is dear that these Saurians were highly 
organized, though this was matter not now to be considered. He called 
attention again to the &ct that the teeth were in sockets, and of these teeth 
he had three or four species, all of which he considered as being th^ same 
with the Clepsyossurus Pen^sylvanicus, first discovered and named by Isaac 
Lea, Esq. These specimens were found, some imbedded in the coal and some 
in rock, so hard that acids were necessary to extract them. In one of the 
specunens two vertebrae are in their natural position. One tooth he con- 
sidered that of the Palaeosaurus ; another specimen he considered to be plates 
of the head of the Archaegosaums, now found for the first time in this 
country. The only specimens found hitherto are from the Saarbruck beds. 
This, though of the same genus, is probably of a different species. The other 
fossils are of a minute Oypris, which occurs in the slates of Saxony, similar 
in character and age. Drawings of a variety of plants found in these coal 
measures were shown. Leaving this series of shales, we come to drab- 
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colored sandstone, variable in thickness, but attaining a maximum of one 
thousand two hundred feet Above this is another belt of conglomerate, 
marking the commencement of another era. Above this, again, is another 
plant bed, entirely without animal remains, consisting mainly of ferns and 
Cycades. One of these is a true Cycas, and the first, he thought, which had 
been found in the United States, though it existed as a living species in 
New Holland. He mentioned also specimens of Yoltzla and Walchia. Next 
comes another sandstone, in color red, and containing Fosidoma, and at the 
top some very remarkable bones, which he exhibited, but which he was 
unable to name. With these bones were found coprolites, containing scales 
of fishes. This sandstone is eight hundred or one thousand feet thick, and 
was referred by him to the age of the Keupcr of Europe. A bone was also 
exhibited encased in rock, from a position below the plant bed. He spoke 
of the difficulty of making out all tliese strata, owing to the great quantity 
of debris ; but he trusted that he had proved that the upper conglomerate is 
separate fix>m the lower, and should be recognized as different, both for paleon- 
tological and lithological reasons. The new red sandstone of Connecticut, 
New Jersey, and Pennsylvania probably belongs to one of these series, and that 
the upper, for the lower sandstone he could prove disappears upon advancing 
north, while the upper can be traced. Thus the Richmond coal field is 
separated from that of Deep River in North Carolina, which he considers as 
of the Permian age, while that at Bichmond he refers to the Triassic. 

Professor Agassiz said that there was not in any of our geological cabinets 
a series of fossils so important as that laid before them by Professor Emmona. 
His conclusions were formed from but a few moments' examination, but cer- 
tainly we had here fossils all the way from the Upper Jura to the Lower 
Triassic. He did not see anything which he could refer to the Permiana 
There were fossils here which he recognized as occurring only in Portland 
stone and on the Purbeck beds. He had found also a weU authenticated 
Labyrinthodon. 



ON THE ORIGIN AND ACCUMULATION OP PROTO-CARBONATE OP 
IRON IN THE COAL MEASURES GENERALLY. 

The following paper on the above subject, has been presented to the Boston 
Soc. Nat. History, by Prof W. B. Rogers: — 

This compound of iron, as we know, where ipined in the coal measures^ 
presents itself in courses of lenticular nodules and interrupted plates, usually 
included in the carbonaceous shales and in the fire-clays which underlie the 
seams of coal, and in such cases it often forms a heavy ore, containing but 
little earthy or organic matter, mixed with proto-carbonate. But it is also 
fl^uently met with in a diffwed conditionj pervading thick strata of shale 
and shaly sandstone, and causing these rocks to present in their different 
layers, all the gradations of composition from a poor argillaceous and sandy 
ore, to beds of sandstone and ahale^ with little more than a trace of the ferru- 
ginous compoimd. 

On oompariog the different subdivisions of a system of coal meaaorei^ 
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may remark certain general conditions connected with the abundance or with 
the comparative absence of the proto-carbonate in the strata- 
One of these is seen in the fact that the lenticular ores and strata^ impreg- 
nated with proto-carbonate of iron, are in a great degree restricted to sudi 
divisions of the carboniferous rocks as include beds of coal, or axe otherwise 
heavUj charged with carbonaceous matter. This is well shown on compar- 
ing together the four subdivisions of tiie carboniferous rocks of the great 
Trans- Alleghany coal region, as classified under the head of the Serai coal 
series of the Pennsylvania and Virginia Geology. In the first of these, 
designated as the Older coal measures, the proto-carbonate is found in large 
amount both in the shape of layers and lenticular ore, and dif^ised through 
the substance of the shaly strata. In the next division above, distinguished 
as the Older barren shales, and which, as the name implies, is comparatively 
devoid of carbonaceous matter, much less of the proto-carbonate is met with. 
In the third group, that of the Newer coal measures, the ore again abounds, 
and in the uppermost division, or Newer barren shales, it has a second time 
almost disappeared. 

The connection between the development of the proto-carbonate in the 
strata and the presence, either now or formerly, of a large amount of car- 
bonaceous or vegetable matter, becomes even more striking on a detailed 
examination of particular heads. Thus, in the coarse sandstones of the coal 
measures which are comparatively destitute of vegetable remains, we find 
little admixture of the proto-carbonate. On the other hand, the fine grained 
flaggy argillaceous sandstones, which are often crowded with the impressions 
and carbonized remains of plants, are* at the same time more or less impreg- 
nated with this ferruginous compound. So, again, the soft argillaceous 
shales, in the midst of which the lenticular ore so f5requently presents itself 
show, by their dark color and included impressions of plants, as well as by 
actual analysis, that they are richly imbued with vegetable matter. Nor do 
the nearly white fire-clays, which in many cases enclose thick courses of the 
lenticular ore, form any exception to this law. For, although in their 
present state they contain little or no carbonaceous matter, the marks of 
innumerable roots of Stigmaria and parts of other plants which everywhere 
penetrate the mass, show that at one time they must have been crowded 
with vegetable remains. 

A further and yet more striking proof of the infiuence which the con- 
tiguous vegetable matter has had in the formation of the proto-carbonate, is 
seen in the fact that the most productive layers of the ore are commonly met 
with quite near to the beds of coal, and that frequently crowds of the 
nodules are found in the carbonaceous shales or partings which lie in the 
midst of the seam itself 

While the strata, mcluding the proto-carbonate, are thus distinguished by 
the admixture of more or less carbonaceous matter, they are also remarkable 
for seldom exhibiiing a distinctly red tint. Presenting, where not weathered, 
various shades of greenish-grey and olive, and bluish-black, they only 
become brown or red where, by exposure to air, the proto-oarbonate has 
been converted into the sesquioxide of iron. On the other hand, those 
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divisions of the ooal measures which have been but slightlj charged with 
vegetable matter, as, for example, the barren shales of the Serai Coal Bocks, 
before alluded to, contain much red material, both in distinct strata and 
mottling the general mass, and are throughout more or less impregnated with 
the sesquioxide. 

A like general law, as to color, would seem to apply to the other great 
groups of sedimentary rocks which include in particular beds accumulations 
of vegetables, or other organic ezuvifie. Thus, in the New and Old Red Sand- 
stone Ibrmations, which generally include so large a proportion of sediment 
colored by the red oxide of iron, organic remains are of comparatively rare 
occurrence, and when present, are met with almost exclusively in the grey 
and olive and dark colored strata, which are interpolated in certain parts of 
the great masses of the red material This relation is beautifully shown in 
the middle secondary rocks of the Atlantic slope, which extend in a pro- 
longed belt from the Connecticut Yalley into the State of South Carolina. In 
strata of red sandstone and shale, which form the chief part of the mass, vege- 
table or animal exuviae are almost entirely absent. But the remains of the 
fish and impressions of carbonised parts of plants occurring in this group of 
deposits are found embedded in layers of greenish and olive sandstones, and 
dark bituminous shales. So m the southern parts of .the belts in Virginia 
and Noi th Carolina^ where these rocks include seams of coal and extensive 
beds of sandstone and shale, containing the remains of plants, the usual red 
color is found to give place to the grey, olive, and dark tints of the Old Coal 
Measures, and layers of proto-carbonate of iron show themselves in the vici- 
nity of the coal seams. 

Taken in mass, the red and mottled strata of the unproductive coal mea- 
sures, or of the other groups of red rocks above alluded to, would no doubt 
be found to contain, in an equal thickness, as large an amount of iron as the 
coal-bearing strata^ which include the layers of carbonate, the difference being 
that in the former case the metal remains for the most part diJQ^ed through 
the rocks as a sesquioxide, while in the latter, having assumed the condition 
of proto-carbonaie, it has to some extent been concentrated in particular 
layers or strata. 

In attempting to explain the origin of proto-carbonate under the conditions 
above described, it is important to keep in view the fact of the diffusion of 
this compound through many of the strata as a general constituent, and the 
frequent preservation, even in layers of the ore, of the lamination of the con- 
tiguous rock. The supposition of its being a chemical deposit formed from 
springs charged with carbonic acid, and holding proto-carbonate in solution, 
is evidently inconsistent with these conditions, and not less so with the fact 
of the great horizontal extension of individual beds of ore and impregnated 
shaly rocks. 

In view of these various considerations it may be concluded — 
First. That throughout the coal measures and other groups of rocks above 
mentioned, as well as in the portions containing coal and diffused vegetable 
and animal matter, as in the barren parts, the original sediment was more or 
less charged with sesquioxide of iron, and 
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Second. That this sesquioxide, in the presence of the changing vegetable 
matter with which certain of the strata abounded^ was converted into proto- 
carbonate, which remained in part diffused through these beds, or by process 
of filtration and segregation was accumulated in particular layers. 

It is well known that during the slow chemical changes by which vege- 
table matter, enclosed in moist earth, is converted into lignite or coal, both 
light carburetted hydrogen and carbonic acid are evolved, and that these 
gases are even eliminated from coal seams and their adjoining carbonaceous 
strata. The reducing agency of the carbon and hydrogen, as they separate 
in their nascent state from the organic matter, is capable, as we know, of 
converting certain sulphates into sulphurets, and even more readily of trans- 
forming the sesquioxide of iron into protoxide. The latter change would 
doubtless be favored by the affinity of the carbonic acid present in the mass 
for the protoxide, as formed, and in this way the sesquioxide would be entirely 
converted into proto-carbonate of iron. 

Conceiving a like process to have operated on a large scale in the coal- 
measures or other strata, containing, when deposited, a mixture of sesquioxidd 
of iron and organic matter, we have a simple explanation of the general con- 
version of this oidde into carbonate, and of the loss of the reddish coloring in 
which these materials more or less participated. As these actions must be 
supposed to have commenced in each stratum as soon as the organic matter 
contained in it began to suffer chemical change, we may conclude that the 
formation of the proto-carbonate was already far advanced in the earlier strata 
when only beginning in those deposited at a later period. Each layer of 
vegetable matter, as it was transformed into coal, would not &il to impregnate 
the adjoining beds of shale and sandstone with the proto-carbonate, and thus 
the development of this compound was, as it were, coeval with that of the 
coal. 

The gathering of the diffused proto-carbonate into bands and courses of ore 
began, no doubt, as soon as the production of this compound had made some 
progress, but it probably continued until long after the completion of the 
chemical changes above described, and, indeed, it is possible that in some 
strata it is not yet entirely finished. In this process, which finds a simple 
explanation in the combined action of infiUraiion and the se^egating force^ it 
can hardly be questioned that the carbonic addy pervading the mass of sedi- 
ment, acted a very important pa/rt The large amount of this gas evolved 
from the beds of vegetable matter, undergoing change, would impart to the 
water of the adjoining strata the power of dissolving the diffused proto-carbo- 
nate, which, being then carried by infiltration through the more porous beds, 
would accumulate above and within the dose argillaceous or shaly layers, 
forming, in some cases, bands of rock ore, in others, courses of nodular and 
plate ores. Of these, the former would seem to have resulted from the accu- 
mulation by gravity of the dissolved carbonate in the substance of sandy 
shales, near the upper limit of the more impervious beds, while we may regard 
the latter as having been collected in all directions from the general charge of 
proto-carbonate accumulated in the argillaceous mass, its mobility in the 
dissolved condition greatly aiding the gathering process of the segregating force. 
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Dr. Hayes remarked that he had long been aware that the conditioiis 
belonging to deposits of proto-carbcmate of iron in the coal measures, are such 
as to forbid the supposition that the compound had been deposited from. 
waters holding the carbonate of iron in solution. The view presented, which 
refers the production of the carbonate, from the peroxide, by the reducing 
action of organic matter undergoing changes in contact with it, harmonizes 
with a mass of chemical facts and observations ahnady accumulated. The 
native hydrated peroxides of iron can be thus reduced to protoxide, and in 
fact converted into proto-carbonate of iron, in the laboratory, by the aid of 
decomposing vegetable matter. In observing this change it is always found 
that the reducing action on the peroxide commenoes at the time that the first 
steps in the decay of the organic matter are observed. Carbonic acid gas, 
with carburetted hydrogen gas, appears at a later stage ; the protoxide of 
iron formed being insufficient in quantity to combine with all the carbonic 
acid which is produced. It is an essential condition in this change that 
water, or moisture, is present; as the organic decomposition — a kind of putre- 
faction — ^would not otherwise take place. It is proper in this connexion to 
state the fact that the fSBrruginous springs of this country rarely contain car- 
bonate of iron dissolved. The iron salt which is present, is a crenaief origi- 
nating from the decomposition of organic matter, in contact with ferruginous 
earth. The crenate of iron exists only as a proto-salt ; it is soluble in water, 
and when brought into contact with air, hydrate of peroxide of iron falls, 
usually containing some humus, or coaly matter, resulting from the decompo- 
sition of the crenic acid. It is not probable that the crenate can produce the 
carbonate of iron, if oxygen is present ; but, when protected trom oxidation, 
and especially in presence of an excess of carbonic acid, the crenate may form 
a proto-carbonate of iron, as the crenate of lime, even in the atmosphere^ forma 
carbonate of lime. 

In referring the production of carbonate of iron deposits in strata to the 
solvent action of carbonic acid dissolved in mineral waters, any theory should 
point out the source fVom whence the protoxide of iron is taken, to form the 
dissolved carbonate, as protoxide of iron does not naturally exist. If a 
previous reduction of other oxides of iron, by organic matter, is nece8sax7 to 
ensure this solution, it will probably be found that crenic acid, instead of 
carbonic acid, is the solvent 

The explanation, as given by Prof. Rogers, becomes, therefore, not only the 
simpler view, and strictly accordant with known facts, but it seems to be 
necessary as a basis for the theory generally received. 

There is a point of geological interest in connection with the manner hi 
which the proto-carbonate of iron is included in the coal series, and often in 
contact with beds of coal. This compound, as before stated, is a hydrate 
compound, and its varieties generally lose their carbonic add, and become 
peroxide by a moderate elevation of temperature ; its presence, therefore, in 
contact with alternating beds of coal, may be considered as indicating th«t 
such beds have not been subjected to heat above the temperature at whiob 
the carbonate is decomposed. 
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NBW SALINE DEPOSIT FSOM SOUTH AMERICA. 

At a recent meeting of the Boston Society of Natural History, Mr. N. H. 
Bishop presented some samples of a peculiar crystalline salt which he had 
brought from South America, with the following account of the same : — 
It is found mixed with the soil in greater or less abundance, from San Luis 
de la Punta (a town on the western side of the pampas of the Argentine 
Republic, where the grass plains properly end and the travesia or desert com- 
mences) to the foot of the Andes. 

•San Luis lies in lat. 33 deg. 16 mm. S., long. 06 deg. 27 inin. W., and is 
the capital of the province of the same name. From this town, westward, 
the son is almost worthless, until the river Mendoza is reached, where irriga- 
tion commences. 

The soil is very light and dry, not compact in the least. This is probably 
caused by the dryness of the atmosphere and absence of water ; for when 
Mr. Bishop crossed that part of the country, they were obliged to. purchase 
water that had been caught in holes for the use of cattle. Stones are rarely 
met with ; where they do exist, at the base of the Andes, he did not observe 
the existence of this salt There are several spots on the iravesia, between 
San Luis and Mendoza^ furnishing a poor quality of grass, which is fed upon 
by the cattle which are driven across the continent to the coast With the 
exception of these spots, the country between the above named towns, and 
extending many leagues to the north and south, is a dreary desert, covered 
with a low growth of thorn bushes and a few species of gnarled treeS) some 
of which bear pods. 

This substance penetrates the earth from a few inches to a couple of feet 
It is particularly abundant at certain places east of the town of San Juan, 
where the ground is covered with a thin incrustation. It is here exceedingly 
painful to the eyes from the reflection of the sun's rays, and the inhabitants 
are constantly affected with inflammation of the eyes. 

The method of treating the soil by the natives is very simple. Tlie water 
is conducted from the rivers Mendoza and San Juan (which take their rise in 
the Cordillera) through a seqiiia or canal, around squares of level land, at 
irregular intervals of time, and, to use their own expression, they wdsh off 
the salitre. Then a plough, constructed of two pieces of wood, is brought 
into service, and turns up from six to eight inches of the soil, which goes 
through the same washing process as the first. After two or three repetitions 
of this operation, a shallow soil is obtained, partially free from saUtrt, in 
which wheat, clover, pumpkins, melons, etc., are raised. The remaining 
salitre, according to the belief of the natives, is exhausted by successive crops, 
and after several years of tillage, the soil is suitable for the vine. Oranges, 
peaches, quinces, olives, figs, etc., flourish. Within a few years large tracts 
of land have been made exceedingly fertile by the process above described, 
and could the New England plough be introduced there, the process would 
be far more valuable. 

Dr. A. A. Hayes communicated the following as the results of his analyses 
of the saline mineral presented by Mr. Bishop. 
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The specimea was a white crystalline solid, formed by the union of two 
layers of salt, as often results from the evaporation of a saline solution, when 
the pellicle formed on the surface &lls to the bottom. Along the Une of 
junction crystal facets are seen, but the forms are indistinct. These crystals 
readily scratch calc spar and dissolve without residue in water, affording a 
solution, which, by evaporation at 160 dcg. F., leaves the salt, with some of 
the original physical characters. In this climate, the specimen attracts 
moisture, and therefore has not a fixed amount of water constituent 

It consists of water, sulphuric acid, soda, magnesia, chlorine; mixed wi&. 
it, are traces of crenate of iron and lime, with sand and grains of earth. 

Three fragments from different masses were taken, and the following sub- 
stances found : 

L II. IIL 

Water 1642 18-84 19*60 

Sulphate of SodA 4S"00 46-82 45-T4 

'* MagsflBia ^ 84-20 8819 88-81 

CUoride Sodium 1-21 1-79 116 

Crenates lime and Iron with Slllcio Acid 0*17 0*80 0-18 

Band 0-00 0-06 0-06 

100- 100* 100- 

The varying amounts of wat§r given are illustrative of the absorptive power 
of the salts, in the atmosphere of this place. Dried at 90* F., the amount of 
water was 15*20 in 100 parts, which exceeds by 4 parts the proportion neces- 
sary to form proto-hydrates of the two salts present. 

Analysis does not show the two sulphates to be in definite proportions in. 
the masses, but the crystals may be a double salt, composed of one equivalent 
of sulphate of soda and one equivalent of sulphate of magnesia ; each retaining 
an equivalent of water. In the masses, the closest approximation is 42 parts 
of sulphate of magnesia found, instead of 46 parts, required. 

The communication of Mr. Bishop embraces interesting facts. These saline 
deserts cover extended areas in different parts of South America, and so far as 
he has been able to learn, the saliae matter differs in kind at the different 
points. The tendency of saline matter contained in any soil is to rise through 
the aid of moisture to the surface, when, the water escaping, the salt is depo- 
sited. This effect, contrary to the gravitating influence, is the most common 
cause of deserts, and may be exerted everywhere, when the evaporation of 
water from a given surface becomes much greater in amount than that surface 
received in the form of rain and dew. The cultivation of saline deserts by 
washing down the saline matter, exhibits the opposite action of water in 
restoring fertility, and it is by no means essential that the water should con- 
tain organic matter to ensure the full effect, as the soil of deserts generally 
contains all the organic matter of many years' accumulation. 

OX' TTTR DISCOTERT OF VOLCANIC CnSTDERS AT THE BOTTOM 

OF THE ATLANTIC. 

The specimens from the bottom of the Atlantic obtained by the U. S. steamer 
Arctic, in her recent deep-sea sounding expedition, between the coasts of 
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Newfoandland and Irelaad, having been submitted to microBcopioal examin- 
ation by ProC Bailey of West Point, show evidence of the existence of a 
volcanic deposit on certain portions of the ocean-bed. In reference to these 
Prof Bailey says : — 

The occurrence of what appear to be volcanic products in the bed of the 
ocean for a distance of about twenty-two degrees of longitude, or about a 
thousand miles, is an extra(»*dinary &ct, and one which deserves careful 
scrutiny. That any one familiar with the microscopic appearance of volcanic 
ashes, &c., would pronounce these matters to be of volcanic origin I have do 
doubt These volcanic products consist of pumice, obsidian, crystals of 
hornblende — single and in groups — and other igneous products penetrated 
by crystals. As, however, the ingenious suggestion was made to me t^t 
these igneous products might be derived from the &res of the ocean 
steamers, along or near whose pathway these soundings were made, it 
became important that these furnace products should also be studied. An 
examination was accordingly made of specimens of such matters as are 
thrown overboard from the ash pits of the steamers Asia and Baltic. Careful 
examination of tiie specimens E^owed that they contained a group of products 
which could not possibly be confounded with the supposed volcanic matters. 
In fact, there was no relation between the two classes of bodies, except that 
both were evidently the results of intense heat upon difierent mineral matters. 
Among the furnace products of the steamer Baltic, were numerous single and 
aggregated glass spheres of minute, or even microscopic size, which, if they 
should ever be found in the ocean soundings, would be very puzzling with- 
out this clue to their origin. The question of the original source of these 
volcanic products is one of great interest. How far these plutonic tallies 
may have travelled, and in what direction* — whether from the Azores, tlie 
Mediterranean, or from Iceland — ^involves a study of currents and an examin*^ 
ation of soundings which have yet to be made. 

In regard to this discovery. Lieutenant Maury, in his report to the Secretary 
of the Navy, thus comments ; — The Gulf Stream seems to have strewed the 
bed of the ocean for more than a thousand miles across with these " plutonic 
tallies^" as Professor Bailey styles them. They enable us to mark better than 
any means heretofore afforded have done the extreme limits of the annual 
vibrations made by the channel in which the waters of the Gulf Stream flow. 
The fact that nothing of the kind has been detected in the specimens brought 
up by the Coast Survey from the bottom of the Gulf Stream further to the 
south, seems to indicate that these cinders could not have come from the volca- 
noes of Central America, which have been known to cast their a^es as far as 
Cub& The drift of the ocean would not have brought them from Iceland or 
any of the British Islands, and lodged them where Brooke's lead found them. 
It appears to be most probable that they came from the extinct volcanoes of 
the Western Islands. The size of the vitreous particles appears to warrant 
the conclusion, that they are too heavy to be carried far by the winds, or to 
be borne long by the water. 

It is barely possible they may have come from iBtna and YesuviuSi and 
been brought out by the under currents from the Mediterranean. Specimens 

14* 
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from the deep sea of the Straits of Gibtaltar would at onoe settle this 
question. 

DEEP SEA SOUNDINGS IN THE ARCTIC OCEAN. 

From a recent report of Lieutenant Maury to the Secretary of the Navy, 
we deiiye the following extract relative to some observations made last year 
by Com. Bodgers, in the U. S. ship Yincennes, on the temperature and 
specific gravity of the water at the surface, midway, and at the bottom of 
the Arctic ocean. These observations are highly interesting. He passed up 
through Behring's Straits into that sea during the summer of 1855, and, 
though he remained in it but a few days, he availed himself of the opportunity 
to try the temperature and specific gravity of the water at various depths 
and places ; and his observations show uniformly this arrangement or strati- 
fication in the fluid mass of that ocean — warm and light water on top, cold 
water in the middle, and warm and heavy water at the bottom. These 
observations, if extended, would go far towards the final settlement of the 
question of an open sea in the Arctic ocean. It is likely that this warm 
water went in as an under current ; that though warmer it was Salter, and 
for that reason it was heavier. It was made Salter, we conjecture, by evapo- 
ration ; and while it was subjected to this process it was in some latitude 
where it received heat while it was giving off fresh water vapor. This sub- 
stratum of heavy water was, therefore, probably within the tropics and at the 
sur&ce when it received its warmth. Water, we know, is transported to 
great distances by the under currents of the sea without changing its tempe- 
rature but a few degrees by the way. Beneath the Gulf Stream, near the 
tropic of Cancer, and in the month of August, with the surface of the ocean 
above 80 degrees, the deep sea thermometer of the Coast Survey reports a 
current of cold water only 8 degrees above the freezing point. That cold 
current or the water that it bore must certainly have come from the polar 
regions. 

We know of numerous currents flowing out of the Polar basin and dis- 
charging immense volumes of water into the Atlantic ; we know of but one 
surface current, and that a feeble one, around the North Cape, that goes into 
this basin. All these out-coming currents are salt water currents ; therefore 
we cannot look for their genesis to the rivers of hyperborean America, 
Europe, and Asia, and the precipitation of the Polar basin — ^for all the water 
from these sources is fresh water. The salt that these upper currents biii^ 
out is sea salt; hence we should be forced to conclude, were there no other 
evidence to warrant the conclusion, that there must be one or more under 
currents of salt and heavy water flowing into the Arctic basin. A consider- 
able body of water at the temperature of 40 degrees rising to the surface 
there — as come to the surface it must, in order to supply the outgoing tipper 
currents — ^would tend mightily to mitigate the severe cold of those hyper- 
borean regions. 

This discoveiy of Bodgers furnishes the only link that seems to have been 
wanting in the chain of reasoning to complete fix>m known fects the theory of 
an open water in the Arctic ocean ; and this discovery, taken in connectloxi 
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with what northern voyagers tell us concerning the migration of animals in 
those regions ; with what Dr. Kane saw and De Haven says ; with the tact 
that harpoons fastened in whales on the shores of Greenland have been taken 
out of whales along the shores of Eamtschatka and Japan — ^these facts, taken 
in connection with the discovery which my own researches have fully deve- 
loped, that the right whale of Greenland and the right whale of the North 
Pacific are the same fish, and that to it the torrid zone is as a sea of flame 
which it cannot pass; I say these facts, linked together, and taken in connec- 
tion with other facts and circumstances, seem to form a chain of faultless cir- 
cumstantial evidence, showing the eiistence.of an open water in the Polar basin. 

Beep sea soundings, with specimens of the bottom, have also been returned 
to this office from that expedition. They were taken in the North Pacific 
with Brooke's apparatus, and have been studied through the microscope of 
Professor Bailey at "West Point. 

They all tell the same story. They teach us that the quiet of the grave 
reigns everywhere in the profound depths of the ocean ; that the repose there 
is beyond the reach of wind ; it is so perfect that none of the powers of earth 
save only the earthquake and volcano can disturb it. 

The specimens of deep sea soundings, for which we are indebted to the 
ingenuity of Lieut. Brooke, are as pure*and as free from the sand of the sea 
as the snow flake that falls when it is calm upon the sea is from the dust of 
the earth. Indeed, these soundings suggest the idea that the sea, like the 
snow cloud with its flakes in a calm, is always letting fall upon its bed 
showers of these microscopic shells ; and we may readily imagine that the 
'* sunless wrecks " which strew its bottom are, in the process of ages, hid 
under this fleecy covering, presenting the rounded appearance which is seen 
over the body of the traveller who has perished in the snow storm. The 
ocean, especially within and near the tropics, swarms with life. The remains 
of its myriads of moving things are conveyed by currents, and scattered and 
lodged in the course of time aU over its bottom. This process, continued for 
ages, has covered the depths of the ocean as with a mantle, consisting of 
organisms as delicate as the maded frost, and as light as the undrifted snow- 
flake on the mountain. 

"Wherever this beautiful sounding rod has reached the bottom of the deep 
sea^ whether in the Atlantic or Pacific, the bed of the ocean has been found 
of a downlike softness. The lead appears to sink many feet deep into the 
oozy matter there which has been strained and filtered through the sea 
water. This matter consists of the skeletons and casts of insects of the sea of 
microscopic minuteness. 

CUEIOirS PACT IN RELATION TO COAL. 

Mr. J. P. Leslie, in a communication to the American Association, stated, 
that it is a generally received opinion among the coal districts of Pennsyl- 
vania^ that sulphuret of iron abounds in the synclinal strata of the coal series. 
Miners and engme drivers insist upon its truth, that where the bed is inclined 
Steeply the coal is purer, and where it lies flat the coal is soft and com- 
poratlvely rich in sulphur. 
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ON THB COMPOSITION OF SSSPENTINIS BOOKS XJifJX ALUSD 

SPECIES. 

gkxne papers on this subject, read before the Nat. Hist Soc. of Boston, bjr 
Dr. A. A. Hayes, have thrown light on the diemical composition of the roofai 
heo'etofore called serpentine: — 

The research commenced on the ornamental mineral, which introduced 
into the arts under the name of '* Yerd Ajitique Marble," was fouoad to be a 
oomposite rock, containing an assemblage of minerals, known as tafle, compact 
asbestos, and actinolite, with occaaonaJly fragments of sihciouft slate and 
cour argillite, cemerUed by ajihydrous carbonate of magnma. This aggregate 
receires a fine polish, and resists exposure to atmospheric agents as well as 
the syenites, and is a remarkably beautiful and valuable mineral, largely 
developed at Rozbury and Cavendish, in Vermont, the best quanies being 
at Bozbury. 

Finding the anhydrous carbonate of magnesia acting as a cement, to 
possess an unlocked for resistance to the action of adds, and the rock to lose 
its combined water on exposure to heat very slowly, it was at once apparent 
that the analyses c^ serpentine rocks as published, might be incorrect in the 
water determination. The experim^sts carefUlly conducted on specimens of 
serpentine from the larger known localities, confirmed the conclusions in 
regard to their composite character generally. The specimens yielded car- 
bonic acid and magnesia as anhydrous constituents, while ofteik the bulk of 
the mineral was made up of talc, and compact asbestos in a more or leas finely 
divided state. The coloring matter was px)ved to be a silicate of proto-pei^ 
oxide of iron, belonging to the green minerals aggregated, while the analyses 
often showed the presence of nidceL In all cases the water, which was 
variable in amount, belonged to the basis mineraiSj or those which the anhy- 
drous carbonate of magnesia had cemented. The modem and the andent 
serpentines which have been celebrated, did not yield by the exact proximate 
method of analysis any constituent which could be properly called a hydrous 
silicate of magnesia. They all presented carbonic acid, magnesia, and talc^ 
while finely divided mc^esia minerals, more or less hydrous, make up the 
basis. It is well known, from the researches of Prof Rogers and others, that 
the magnesian minerals of the harder kinds, sudi as asbestos, yield to car- 
bonic acid, dissolved in water, a portion of magnesia. The experiments of 
Dr. Hayes harmonize with the condusion, that the cem^Miing material of 
the serpentine rodcs may be thus derived, and the research has an importafit 
bearing in a geological view, as it proves that the serpentine rocks, so &r as 
they have been observed, are of aqueous or hot water origin, a heat above 
that of 600° F. being inconsistent with their composition (^emically. 

ON THE ORIGIN OF THE GAS CUBRENTS IN SALIFEBOUS 

DEPOSITS. 

At the German Assodation for the Promotion of Sdence, M. Schiibler, of 
Stuttgard, presented some details of the facts ascertained in the mining 
explorations in the Saliferous deposits, on effluvia of gas and subterraneous 
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gas oorrents, and on the formation of Bock-salt nests. Tlus distinguished 
geologist oondudoS) from observation, that the earbonie add gas is formed 
without elevation of temperature in the ddomitic strata of the saJiferoua 
deposits, induding gypsum and rock-salt, and that silica combined with 
alkalies must be operative in separating a carbonic acid from its combina- 
tion with lime and magnesia. M. Schiibler ordered experiments to be made 
for the confirmation of this theory. Phials filled with a pulverized mixture 
of gypsum, dolomite, quartz, and rock-salt, and placed with the orifice 
downwards in glasses filled with mercury, to exdude the ingress of the 
surrounding air, were sunk in bored holes to the depth of 500 to 600 feet ; 
care had been taken to expel every vestige of atmospheric air by exposing 
the phials so prepared to a temperature of 100°. E^ht days afi;er the com- 
mencement of the exp^ment the phials were again taken out, and the pul- 
verised mixture in them was analysed. It contained bicarbonate of lime, 
and a substance similar to dolomite in hardness and its resistance to the 
action of adds. The vacated portion of tiie phials was filled with gaseoua 
carbonic add. 

ARTESIAN WELLS ON THE PLAINS. 

With a view of facilitating the overland intercomrse with Califorma) the 
War Department some two years since despatched Captain Pope, of the 
Engineers, with a party, to endeavor to procure water by means of Artesian 
wells on the great plain of Llano Estacado, on the thirty-second parallel of 
latitude, between New Mexico and the Mesilla "Valley. 

Captain Pope went out to the scene of his labors in the spring of 1856, fit)m 
Indianola, by the way of San Antonio, and formed his camp on the banks of 
the Pecos river, where it is intersected by the thirty-second parallel of latitude. 
From this point he proceeded with his working parties due east a distance of 
fifteen miles, and there sunk the first welL From the Pecos river the country 
seems to the eye to be a perfect level, but instrumental observation shows 
that there is a rise of about six hundred feet in a distance of thirty-five miles ; 
and from that point, which may be termed the sununit of the plain, it con- 
tinues with a gradual descent eastwardly, to the hills &om which run the 
head waters of several of th^brks of the Colorado river. 

In sinking the weUs Captain Pope found no difficulties in the geological 
formation. This is entirely composed of alternate strata of indurated day 
and cretaceous marls, of every variety of color, eaaly bored through, but 
sufficiently hard to prevent the walls of the boring from &lling and incom- 
moding the labor. 

The first stream of water was struck at a distance of three hundred and 
sixty feet, and it rose to a height of seventy feet in the tubing. Continuing 
the labor through the same formation, the second stream of water was struck 
at the depth of six hundred and forty-one feet, which rose four hundred feet 
in the well, or about fifty feet higher than the first stream. These labors 
demonstrated the existence of water streams beneath the surface, but as winter 
was approaching, and the material which he had brought having been exhausted, 
Captain Pope went into winter quarters on the banks of the Kio Grande. 
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Having reoeiyed fresh supplies in the spring of last year, he returned to ttie 
Llano, and in April last resumed his labors there. His former attained results 
having demonstrated the existence of abundant water beneath the sur&cev 
he went five miles eastward from the first well, axkd there sank the second. 
In the prosecution of this work he struck the same streams that he had found 
in sinking the first well, and on reaching a depth of eight hundred and sixty 
feet, he encountered another which rose seven himdred and fifty feet in the 
tubing. At this point the material was again exhausted, and the small 
appropriation made by Congress for the experiment had been expended. 
Captain Pope was therefore obliged to suspend his labors, and await fiirther 
orders from the government 

The results of this work have been eminently successful, for they demon- 
strate the feasibUity of the plan of procuring water on this great plain by 
the sinking of Artesian wells, and it is much to be hoped that Congress will 
make another appropriation to continue and perfect the work. Through the 
absence of water the Llano Estacado forms a complete barrier to travel 
between the western towns of Louisiana and Arkansas to New Mexico and 
the MesiUa valley, along the line of the thirty-third parallel, by a route which 
is some hundreds of miles shorter than any other. It is covered throughout 
with grama grass, which is one of the most nutritious of the grasses for 
cattle, and which has the greater advantage that it is not killed by the cold of 
winter, affording abundance of pasture all the year round. 

GENKBALITIES OF THE GEOLOGY OF NORTHERN CALIFORNIA 

AND OREGON. 

At the Albany meeting of the American Association, Dr. Newberry gave a 
general view of the geology of Oregon and that part of California lying north 
of San Francisco, and of the age and structure of the three ranges of mountains 
wliich, he said, gave character to the topography of the Far West, and of the 
valleys wliich lie between them. These " valleys," he said, were rather 
plains or plateaus than valleys. The Sacramento Yalley was a plain lying 
between the Coast Range and Sierra Nevada — ^for the most part destitute of 
trees — through which the river ran with tortuous course, like a brook in a 
meadow. In the lower part of the Sacramento Yalley, there were no rocks 
older than tertiary; but at the head of the valley he had found the car- 
boniferous limestone — clearly marked by its characteristic basalts, on which 
were lying the cretaceous and tertiary strata, precisely as on the Upper 
Missouri. 

Crossing the volcanic spur of the Sierra Nevada connecting Mount Shasta 
mth that great chain of mountains, he had descended into the Elamath 
Basin, which he said formed an appendage to the great basin of the Salt 
Lake and was a plain somewhat cut by subordinate ranges of mountains, lying 
at a considerable elevation and containing a large number of lakes, of which 
the Klamath were the most important. This basin was drained through the 
cafions of Pit river, the largest tributary of the Sacramento, which, like the 
Klamath river, had forced its way through the mountain ranges which lay 
between the basin and the sea; Pit river flowing through an impassaUe 
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canon nearly an hundred miles in length. The Klamath baain waa once to 
a much greater extent covered by water than now ; and before it was so 
perfectly drained as now, its waters deposited a variety of strata, some of 
which were as white and fine as chalk, though having a very different com- 
position. 

He said further, that the basin or plateau of the Des Chutes was not sepa- 
rated by any barrier from that of the Klamath lakes, and exhibited all its 
peculiar features still more strongly marked. The Des Chutes basin was a 
plateau lying between the Cascades and the Blue Mountains, and, with the 
Klamath basin, belonged, from its topography, geology, fauna, flora, and 
climate, to the great central basin. Like the Klamatii basin it was once 
covered with water — was a lake drained by the Columbia, as now, but not so 
perfectly drained. The Columbia had been gradually deepening its bed. The 
Des Chutes lake, as it then was, had deposited sediments to the depth of 
2,000 feet or more, for the streams which now traverse it have cut canons in 
this plateau to that depth. These sediments were covered by a floor of trap 
which had been poured evenly over the whole surface — which had not been 
subsequently disturbed, and when broken open, exhibited a columnar struc- 
ture—the columns being quite perpendicular and sometimes one hundred feet 
in height. Below the trap was a series of strata exhibiting all possible varie- 
ties of volcanic tufa, some very fine and chalky, others coarser; and the 
different layers, which were from two to ten feet in thickness, and perfectly 
parallel, were colored with all the hues of the rainbow — ^red, green, yellow, 
blue, orange, pink, white, &c., and as highly colored as a geological chart for 
a lecture room. It had often happened to him, travelling over this plateau, to 
come suddenly and without any warning to the brink of one of these canons 
two thousand feet deep, at the bottom of wliich a stream was flowing. 

The Cascade Mountains, he said, were not a simple chain, but a broad belt 
of mountain peaks, sometimes fifty miles or more in width, many of the sum- 
mits being covered with perpetual snow, the passes being generally about 
7,000 feet in height. He had found extensive proofs of the existence, at a 
former period, of glaciers capping the Cascade range, and extending far below 
the present limit of perpetual snow. The Cascade range was eminently 
volcanic, abounding in craters, lava fields, and congealed lava streams, all as 
firesh and ragged as though just poured out from some volcano; indeed. 
Mount Hood and Mount St. Helens may still be considered as active vol- 
canoes, giving off gases and steam continually, and within a few years have 
emitted showers of ashes. 

Professor N.'s theory of the excavation and fiUing of the valleys of California 
and Oregon was, that at one time, probably at a period corresponding with 
that of the drift in the Eastern States, all that portion of the continent was 
raised to such an altitude as to produce a degree of cold which covered the 
mountains and filled the valleys with ice. By this ice the surfeces of rock 
were worn down, and the marks of glacial action which now abound pro- 
duced. The valleys were excavated in part by this process. As the continent 
was depressed the vallavs were occupied by water, in which the ashes from 
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ranges of active volcaaBb were discharged, and arranged in strata of sediment 
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Ad the dninage of these basixu piogiessed by the cutting down <^tika oaQafey 
they were gradnallj converted to the dry plains which they now are. 

Among oth«r points of interest in the geology of the West wbidi wwe 
touched upon, was the geological age of the coal deposits of Oregon and 
Washington territories, all of which Prof N. said were tertiary, and were 
associated by unmistakable tertiary fossil plants. 

THV GOLD AND SILYSB WSALTH OF THB WOBLD. 

The fbUowing paper is translated firom a recent work by Naro^s Tarassenko 
Otreschkoff, Russian Councillor of State : — 

The amount of gold and silver annually taken from the mines of Ehirope, 
including Russia, is 26,805 kilogrammes of gold (2 7-10 pounds to the kQo- 
gramme), and 161,444 kilogrammes of silver, valued together at $26,000,000. 

In America, including California^ the annual product is 169,834 kil(^;ram- 
mes of gold, and 755,180 kilogrammes of silver, worth in all $146,000,000. 

In Asia, the annual product is 2,700 kilogrammes of gold, and 110,000 of 
silver, amounting in value to $22,000,000. 

In Africa no silver mines are wrought, and only 4^200 kilogrammes of gcdd 
are produced, valued at $2,600,000. 

Australia^ too, yields no alver, but the annual product of gold amounts to 
290,360 kUogrammes, valued at $200,000,000. 

Sum total in all parts of the world, 510,199 kilogrammes of gold, and 
1,026,624 kilogrammes of silver, valued together at 1,988,000,000 francs, or 
over $397,000,000. The whole sum extracted from the earliest times up 
to the present amounts to 15,314,653 kilogrammes of gold, and 264,410,170 
of silver, worth together something more than $20,536,000,000. 

Of this sum, there had been extracted at the birth of Jesus Christ, 2,246,265 
kilogrammes of gold, and 63,680,123 kilogrammes of silver, valued at 
$4,328,000,000. 

The increase in the production of gold and silver is enormous, and we shall 
at present rates gain more in this respect in fifty years, than our ancestors did 
in fifty centuries^ 

The following table shows the amount of gold and ralver that has been 
extracted during various periods, from the birth of Christ down to the year 
1855:— 





Gold. 
Kilo. 


Silver. 
Kilo. 


Value. 
Franca. 


From A. 0. to 1492 


6,128,711 


18,662,107 


28,459,000,000 


** 1492 to 1810 


8,856,487 


187,096,880 


40,528,000,000 


•* 1810 to 1896 


270,190 


6,287,414 


2,286,000,000 


** 18B6to 1848 


808^14 


16,715,928 


6,598,000,000 


** 1846 to 1861 


889,586 


8,018,411 


1,808,000,000 


•• 1851 to 1856 


1,615,654 


4,054,862 


6,876,000,000 



The gold product has steadily increased to swell the amount The yearly 
gain increased, from the first period (from the birth of Christ until 1492) uata 
the second period (1492 to 1810), from 4,106 to 12,477 kilogrammes. In tfaa 
next period of fifteen years (1810 to 1825), it incroased nearly 50 per ceuL, 
viz. 18,012 kilogrammes. In the fourth period, the Siual gain was 87,54^ 
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and in the fifth, 113,178 kilogrammes. For several subsequent years the 
annual product was 408,912 kilogrammes. 

It will be seen how much the silver gain has increased from the first to the 
second period. It fell short in the third period 415,827 kilogrammes, and 
increased again in the fourth, 726,779, and mthe fifth, 1,004^470 kUogrammes. 
The increase in the yield of silyer during the sixth period was only 9,120 kilo- 
granune& 

The annual value of the gold and silver extracted during the first period 
WBsbarrfy 16,000,000 francs. It increased in the second period to 130,500,000, 
and hi the third to 162,600,000 francs, while it nearly doubled from 1825 till 
1848 — ^increasmg as it did to 280,000,000. In the next period it more than 
doubled, amounting to 601,000,000 francs, and in the last four years it has 
increased nearly 150 per cent, and now amounts to 1,592,631,651 francs, or 
$316,526,850. 

The following table will show the amount of the precious metals hitherto 
extracted from the different countries on the globe : — 

Gold. Silver Total ralue. 

Kilu. Kilo. Fmnca. 

Europe 929,444 28,896,106 8,414.000,000 

I ABlft 7,068,988 72,866,862 42,708,000,000 

AMca 2,104^694 1,259,220 7,292,060,000 

America 8,599,296 146,591,478 41,646,000,000 

Australia 762,282 .... 2,626,000,000 

So that the total amount of gold and silver extracted in America up to the 
dflse of the year 1855, is only about $20,000,000 less than the entire pro- 
duce of the Asiatic mines since the beginning of the world, while it is already 
more than double the entire past yield of all the mines of Europe, Africa, 
and Australia put together. 

Gold Product of (he Quartz Mining of California for 1855. — ^A late report 
of Dr. Trask, State Geologist of California, gives the whole number of mines 
now in operation as 52. Eleven quartz mines produced in 1854, $777,790 ; 
eighteen produced in 1855, $2,239,161. Total in two years, $3,016,951. Of 
some other mines he had obtained the product confidentially, and estimates 
that the aggregate products of the whole fifty-two would fall but little short 
of six millions. 

OK THE FORMATION OP CANNEL COAL. 

The following is an abstract of a paper communicated to the American 
Association, by Dr. Newberry of Ohio, on the origin of cannel coal : — 

These coals, as a dass, compared with ordinary bituminous coals, are cha- 
racterized by greater homogeneity of physical structure and chemical compo- 
sition, having a more laminated and slaty fracture — ^impure specimens, con- 
choidal across the plane of stratification — contain more earthy and more vola^ 
tOe matter (and of course less fixed carbon), and the gases which they evolve 
have a higher illuminating power. The fossils which they contain are either 
aquatic, or exhibit marks of the action of water. The origin of these differ- 
ences between cannel and common bituminous coals has been the subject of 
considerable diversity of opinion among geologists, the peculiar characteristics 
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of cannel haying been ascribed to a peculiar and highly resinous y«getatto&, 
affected by the agency of heat. This theory being unsatisfactory, Dr. New- 
berry gave the subject especial attention in his investigations of the Geologi- 
cal Phenomena of the Ohio System of the Alleghany Coal Field. His observ- 
ations upon the cannel coal beds of Ohio, the changes they exhibit in going 
ftom one fh)nt of outcrop to another, their physical and chemical characters, 
Ac., have resulted in giving him the conviction that the peculiar chairacters 
presented by beds of cannel coal are due to (heir deposition in water, and the 
commingling with macerated and dissolved vegetable tissue, wJuch for ike most 
part compose them, and a consideraiMe portion of ammal matter, 1st. Cannel 
coal always exhibits a tendency to assume the foliated structure of slates and 
shells — a structure which it must have derived from aqueous deposition. It 
often is found shading into bituminous shale— into which it is converted 
simply by accessions of earthy matter. Bituminous shale and cannel coal 
may therefore be considered the same substance in different degrees of purity 
— ^that is, consolidated ligneous mud, deposited from aqueous suspension with 
different admixtures of carbonaceous matter; this carbonaceous matter; in 
bituminous shales, as in cannel coal, exhibiting a preponderance of volatile 
matter over fixed carbon, and the gas furnished by it contains a larger pro- 
portion of the more volatile hydro-carbon, and possesses a higher illuminating 
power than that derived from ordinary bituminous coal. The chemical com- 
position of cannel coal, so rich in volatile ingredients, is such as would natu- 
rally follow the decomposition of vegetable matter while constantly submerged. 
What we call the decay of plants after the loss of their vegetable life is in &ct 
a corribftstion — an oxidation of their hydrogen to form water of their carbon, 
to form carbonic acid. Under water these changes go on still more slowly, 
and a larger portion of the vegetable tissue becomes bitumenized. In such 
circumstances bitumenization is the oxidation of the carbon and escape of 
carbonic acid — ^with the combination and removal of a portion of the alkaline 
phosphates and carbonates, ftc, which go to form the loss — ^the union of hydro- 
gen with the carbon to form carburetted hydrogen and other hydro-carbons 
— a portion of which are given off and part combine mechanically or chemi- 
cally with the oxygen, a portion of the alkalies and the earthy matter — ^to 
form an almost indestructible mass, destined to serve man for the generation 
of heat, and which we call coal. It is evident that the more ready the access 
of oxygen to the carbonaceous matter during the process of bitumenization, 
the larger the proportion of the products of the process will be those of com- 
bustion ; and the more perfectly the oxygen is excluded, the larger proportion 
of the more volatUe and combustible constituents of the wood will be re- 
tained. Of the conservative influence of water and vegetable matter we 
have ample evidence, not only in the almost incalculable durability of wood 
when constantly submerged, but iu coal itself In all beds of coal except 
those where the process of volatilization is complete, in plumbago, and per- 
fectly gasless anthracites, the work of decomposition is constantly going on» 
and water is to this, as to ordinary combustion, an extinguisher. In thia 
country coal is commonly mined from the outcrop, in some hiU side, where it 
is not covered by standing water ; in such circumstances a progressive cliange 
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is noticeable both in the chemical and physical proportion of the coal from 
the sarface to the point where atmospheric influence ceased. Near the sur- 
face it is friable and lustreless, and becomes harder and more brilliant as it is 
penetrated. Near the surfoce, too, it is nearly destitute of gases, the propor- 
tion of volatile matter increasing as the coal improves in appearance. Of 
this, Mr. N. was assured by personal examinations of specimens from the out- 
crop, and from deep in the mine. On the contrary, where the outcrop was 
covered by water, the coal will be found hard and light, and containing nearly 
its normal quantity of volatQe ingredients. The higher illuminating power 
of the gases of cannel would naturally follow from the preservation of the 
volatQe elements of wood by its continual submersion in a hydrogenous 
liquid, and the presence of a portion of animal matter. That a resinous 
vegetation could have given its inflammable character to cannel he thought 
improbable. He had found unchanged resin in bituminous coal, but never in 
canneL The greater relative proportion of earthy matter in cannels would 
be an almost necessary result of covering the vegetable matter with a fluid 
heavier than air, and of greater power of transporting sediment The ap- 
pearance of the fossils previously noticed also seems to prove the aqueous 
nature of the origin of cannel. Pieces of cannel from England correspond 
with those in which these fossils are found. Shells, too, are not unfrequently 
found in the middle of a stratum of cannel. Among the vegetable remains 
found in this coal by Mr. Newberry are sUgmaricBf roots, and rootlets of trees 
which grow in coal-producing marshes, roots so characteristic of the under 
class of the coal seams, and others. Strata of ordinary bituminous coal usu- 
ally consist of layers of greater or less thickness of brilliant bitumen, having 
a conchoidal fracture, iJtemating thin layers of what is generally cannel} 
sometimes containing so much earthy matter as to become bituminous shale ; 
at times these layers of cannel are of considerable thickness, and form an 
important part of the stratum. This arrangement is attributed to the variable 
quantity of water covering the coal marshes — ^the cannel-like layers being de- 
posited during the prevalence of higher water, when the fishy remains could 
naturally have become a portion of the stratum. 

ON THE KANUFACTUBE OF COAL OILS. 

We should fail in an essential part of our record of modern improvements 
did we neglect to notice an extensive business which has developed within 
a few years, — viz. the manufacture of illuminating and lubricating oils from 
bituminous coals. An interesting paper on the subject of " Kerosene " oil, 
manufactured in New York from Cannel coal, was presented to the American 
Association at its last meeting by Prof Clum. This oil promises to be of great 
importance to the manufacturing interests of the country, both as an illumi- 
nating and lubricating agent. The same may be said also of the mineral oils 
manufactured by the Breckenridge Coal Co. of Kentucky, which have been 
accepted for trial by the General Government for lighthouse purposes. The 
introduction of these oils has already greatly reduced the prices of fish and 
sperm oils, and for many purposes the latter are entirely superseded. 
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NEW METEORITE IN TENNESSEE. 

Within a few months, another small meteoric mass has been added to the 
list of those extra-terrestrial bodies which have fallen within the limits of 
Tennessee. This is a stone, weighing, when first obtained, three pounds. It 
fell two miles west of Petersburg, and fifteen north-west of FayetteviUe, in 
Lincoln county, about half-past three o'clock p.m., August 5th, 1855, during 
or just before a severe rain storm. Its tsUl was preceded by a loud report^ 
resembling that of a large cannon, followed by four or five lesser reports ; these 
were heard by many persons in the surrounding country. Immediately after, 
it approached firom the east, and appeared, while falling, to be surrounded by 
a mUky halo, two feet in diameter. It buried itself about eighteen inches in 
the soil, and when first dug out was too hot to be handled. 

This specimen has an edge broken of^ revealing the character of the interior. 
Within it is of an ashen-grey color, varied by patches of white, yellowish, and 
dark minerals. When first obtained it was entirely covered, as most meteor- 
ites of this kind are, with a very thin " black, shining crust, as if it had been 
coated with pitch ;" this was doubtless formed by the fusion of its outer sur- 
face in its rapid passage through the air. 

One end or face, which may be regarded as the base, has an irregular rhom- 
boidal outline, averaging 2f by 2J inches. Placing the stone upon this end, 
the body of it presents the form of an irregular, slightly oblique, rhomboidal 
prism. The upper end, however, is not well defined, but runs up to one side 
in a flattened protuberance, giving the entire specimen a form roughly 
approaching an oblique pyramid. The length from the base to the apex is 
4^ inches. Three adjacent sides are rough, being covered with cavities and 
pits. It is likely that the stone has been torn off from a larger mass, or from 
other fragments along these faces. The other sides are smoother and rounded, 
and appear to have constituted a portion of the surface of the larger mass. 

The specimen acts upon the needle ; fitigments of it readily yield particles 
of nickeliferous iron by trituration in a mortar. The specific gravity of the 
entire specimen is 3*20. It weight, in its present condition, 3-83 lbs. 

Fragments of this meteorite have bQen analysed, and found to contain the 
following minerals : — ^Pyroxene — ^principal portion of the mass ; Olivene and 
orthoclase— disseminated through the mass; nickeliferous iron — forming 
about one half per cent, of the mass. Li addition to these, there are specks of 
a black shining mineral, not yet examined. 

The general analysis is as follows : — Silica 49*21, alumina 11-06, protoxyd of 
iron 20-41, lime 9*01, magnesia, 8-13, manganese '04, iron -60, nickel, tracer 
phosphorus, trace^ sulphur -06, soda -82. — Saffbrd's Geological Reconnoissance of 
*he State of Tennessee, 

METEORIC LEAD. 

Mr. Gleig, of England, has recently found in a mass of meteoric iron received 
from Tarapaca, Chili, small globules of meteoric lead in a metallic state. 
Small quantities of iron and alumina, with pieces of magnesia andphofiphorosi^ 
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"were found combined with it ; this, we believe, is the first instance in which 
metallic lead, or any of its compounds, have been found in meteoric masses. 

PROOF OF THE PJROTOZOIC AGE OF SOME OP THE ALTERED 
BOOKS OF EASTERN MASSACHUSETTS, FROM FOSSILS RE- 
CENTLY DISCOVERED. BY PROF. W. B. ROGERS. 

It is well known that the altered slates and gritty rocks which show them- 
selves interruptedly throughout a good part of Eastern Massachusetts, have, 
with the exception of the coal measures on the confines of this state and 
Rhode Island, failed hitherto to furnish geologists any fossil evidences of a 
paleozoic age ; although, from aspect and position, they have been conjecturaUy 
classed with the system of rocks belonging to this period. Indeed the meta- 
morphic condition of these beds generally, traceable no doubt to the sienitic 
and other igneous masses by which thej are traversed or enclosed, would 
naturally forbid the expectation of finding in them any distinguishable fossil 
forms. 

I have lately been led to examine a quarry in the belt of silicious and 
argillaceous slate, which lies on the boundary of Quincy and Braintree, about 
ten miles south of Boston, and to my great surprise and delight I found it to 
be a locality of trilobites. 

It appears that for several years past the owners of the quarry have been 
aware of the existence of these so-called images in the rocks which, from time 
to time, they have quarried as a ballasting material for wharves, but uniU now 
the locality has remained entirely uriknoum to science. 

The fossils are in the form of casts, some of them of great size and lying at 
various levels in the strata. So far as I have yet explored the quarry they 
belong chiefly, if not altogether, to one species, which, on the authority of 
Prof Agassiz, as well as my own comparison with Barrande's descriptions and 
figures, is Undoubtedly a Paradoxides. Of its specific affinities I will not now 
speak farther than to remark that the specimens agree more closely with 
Barrande's Par. spinosus than with any other form. 

The rock in which these fossils occur is a compact, dense, rather fine- 
grained, bluish grey or olive silico-argillaceous slate or slaty sandstone, con- 
taining little or no carbonate of lime. The fossiliferous belt is actually 
included in a part of its course between great masses of igneous rock, and it 
is not a little surprising that, under conditions so favorable for metamorphic 
action, the fossil impressions should have been so well preserved. 

In regard to the distribution of the genus Paradoxides, Barrande, in his great 
work, the Systeme Silurien de la Bohdme, has the following important observ- 
ations : 

"In Bohemia the genus Paradoxides characterizes exclusively the pri- 
mordial fauna^ and does not extend beyond our protozoic schist The 
twelve species which have been determined divide themselves almost equally 
between the two slaty belts of Ginetz and Skrey, and two are common to them 
|3oth. In these we find the Paradoxides spinosus in all the localities which 
have afforded fossils, while each of the other species is restricted to a few 
points, principally those of Ginetz and Skrey. 
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'*In Sweden the Paiadoxides belong ezdnsiTely to the local fcnoatioas 
designated by i^igelin aa regions A and B, representing j<Mntly our prototEoic 
slate formation above mentioned. The region A is the lowest fossiliferooa 
belt of Sweden, as it rests directly on the azoic rock. 

" In Great Britain we know, according to the papers of Mr. Salter, that 
Paradoxides has been found in the Trappean group (Lingula flags of the 
Survey) which 'is the oldest fossilifwous rock of Wales, resting on the azoic 
sandstones of Harlech and Barmouth. There is, therefore, a perfect agreement 
in these three regions as to the geological horizon of the genus now under con- 
sideration. This agreement acquires still further importanoe from the ttSm- 
ties displayed equally and everywhere by the other types which acoHnpaay 
the Paradoxides; for instance, in Sweden we have olenus and conoo^heUtei^ 
in England olenus, as recognised in the Trappean group." 

As thus the genus Paradoxides is peculiar to the lowest of the paleozoic 
rocks in Bohemia, Sweden, and Great Britain, marking the primordial division 
of Barrande and the Lingula flags of the British survey, we will probably be 
called upon to place the fossil belt of Quincy and Braintree on or near the 
horizon of our lowest fo6silif(»t>U8 group, that is to say, scHuewhere about the 
level of the primal rocks, the Potsdam sandstone, and the protozoic sandstaoe 
of Owen, containing dekelocephalus m Wisconsin and Minnesota. Thus, for the 
first time, are we furnished with data for fixing conclusively the paleozoic age 
oi any portion of this tract of andent and highly altered sediments, and what 
is more, for dejmingj in regard to this region^ the very hose of Hie Paieoeoic column^ 
and thai too by the same fossil inscriptions which mark it in va/riotts parts of the 
old world. 

Beferring to the occurrence of Paradoxides in the protozoic rocks of Europe, 
Barrande observes : " The presence of this genus has not been satisfactorily 
proved in any other Silurian region, although this generic name has been 
applied to North American forms, such as Paradoxides Boltoni, and Par. 
Harlani, Ac. The first of these is known to be P. Lichas, and we know notliing 
of the others. The care with which the geologists of New York have 
described the Trilobites of the lower Silurian rocks of the country in question, 
is sufficient proof that they have not discovered any trace of Par." 

I may add to this, that in no subsequent publication have I seen any 
reference to the finding of fossils of this genus in the rocks of North America. 

One of the most curious facts relating to the Trilobite of the Quincy and 
Braintree belt, is its seeming identity with the Par. Harlani, described by 
Green in his monograph of North American Trilobites. This description, 
which is quite imperfect, was made out fh)m a specimen of wnJcnown locoMty 
procured some twenty-five years ago, by Dr. Harlan, from the collection of 
our well known mineralogist, Mr. Francis Alger. That it is the same with 
the more conspicuous of our Quincy fossils, is I think established by the 
comparison of the neariy complete specimen of the latter with the east of Par. 
Harlani taken from Mr. Alger's specimen, the original never having been 
returned. Considering the perfect agreement in lithological characters of the 
matrix as described by Green, with that of the Quincy fossils, and the imme- 
diate recognition of this identity of mineral features by Mr. Alger on peeing 
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my Qainey specimens, we can hardly doiibt that the original specimen of Par. 
Harlani came either directly or through the drift scattered in the vicmity, 
from the same fossiliferoos belt Thus it appears that this vagrant fossil, so 
long without a local habitation although not without a name, has at length 
been restored to its native seat, where it takes a promment place in the- 
dynasty of ancient living forms that mariced the earliest paleozoic history of 
New England. 

In this connexion I find a remark m. Barrande which, besides being his- 
torically carious, has an interesting bearing on the specific afi&nities of the 
fossiL He observes: "We see in difierent collections and especially in that 
of the Sdiool of 31ines and the British Uuseum, under the name of Par. 
Harlani, from the United States, a cast of a Trilobite which appears to us to 
be identical with P. spinosus, of great size, such as found at Skrey, in 
Bohemia." The cast here referred to, like that used in my comparison with 
the Qaincy fossil, was doubtless one of the series of plaster copies prepared 
by Dr. Qreen to accompany bis monograph. Its agreement with P. spinosus 
hannonizes well with my own observation, already stated, of the dose 
resemblance between the Quincy fossil and this Bohemic species. 

The occurrence of weU preserved fossils among rocks so highly altered, 
and so contiguous to great igneous masses, as are the fossiliferous slates of 
Quincy, may well encourage us to make careful search in other parts of New 
England, where heretofore such an exploration would have been deemed 
useless. Although we cannot hope to build up the geological column of 
New England from the protozoic base just established to the carboniferous 
rocks, supposing all tlie intervening formations to be represented in this 
region — ^we may at least succeed in det^minmg by fossils hereafter discovered, 
some of the principal stages in its structure, a]|d in thus relating its strata 
definitely to the great paleozoic divisions of Appalachian Geology. 

FOSSILS FROM THE NEW RED SANDSTONE OF PENNSYLVANIA. 

At a meeting of the Philadelphia Academy of Natural Sciences, April, 
1856, Mr. Lea read some notes from a paper on the new red sandstone forma- 
tion of Pennsylvania, and stated that he had, during an excursion last sum- 
mer, found in the dark shales of that formation, near Phoenixville, on the 
Schuylkill, the tooth of a sauroid reptile. 

On comparing this tooth with Clepsyaaurus Pennsylvanicus, which he bad 
described fh>m the same red sandstone formation in Lehigh county, it will be 
found to difier very widely. The edge is not serrate on any part Uke that 
genus, nor is it so large or so attenuate. The form, too, is more compressed. 
It differs from the teeth of Bathygnatkus horeoMs^ Leidy, from the new red 
sandstone of Nova Scotia^ in size, being smaller and being more attenuate, 
as weU as having a trenchant smooth edge and not a serrate edge. It is 
about the size and approaches the form of Professor Owen's figure of 
Lo^byrmOwdon. 

Mr. Lea also stated, that in the greenish and blackish shales of the same 
locality he found two spedes of FasidoniOf which genus is so characteristic of 
tiUB portion of the formation and existing in immense quantities. As they 
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seem to differ from that figured by Sir Charles Lyell, in his Elementary Geo- 
logy, as coming from the oolitic coal shale of Richmond, Virginia, Mr. Lea 
proposed the names of P. ovata and F. parva, the first being about seven- 
twentieths of an inch m transverse diameter. The latter is more rotund, and 
about three-twentieths of an inch in transverse diameter, both being covered 
with numerous minute concentric costs over the whole disa 

Near to this locality and superimposed, Mr. Lea obtained a specimen of 
impure dull red limestone, which contained, on a partially decomposed sur- 
face, impressions presentmg the appearance of foot-marks, somewhat like 
Chdichnus Duncam, Owen, figured by Sir Wm. Jardine in his Ichnology, for 
which Mr. Lea proposed the provisional name of Chdichnus Wymaniomvs, 
after Professor Wyman, of Cambridge, Mass. 

From the same formation and locality were procured the impressions of 
plants. 

In the black Posidonia shales was found a single ganoid scale, which is 
more like Pygopteris TnandibulariSj Agas., from the marl slate (lower per- 
mian), than any other which had come under Mr. Lea's notice. There were 
other obscure forms observed, which have not yet been satisfiictorily found to 
be analogous to any known forms, but which Mr. Lea hoped to be able to 
make out. 

NEW AMERICAN FOSSIL FISHES, 

At the Albany meeting of the American Association, Dr. Newberry exhi- 
bited a series of fossil fishes of great beauty and perfection of preservation, 
which he said were derived fit)m the carboniferous strata of Ohio— from a 
locality which he had discovered nearly two years since— and which would 
rival in the variety and besMty of its fossils the famous fish beds of Solen- 
hofen or Monte Bolca. These fishes were, ^however, truly carboniferous, 
occurring near the centre of the Ohio portion of the Alleghany coal field, 
both geographically and stratigraphically. It was, therefore, to be com- 
pared with the deposit of fossil fishes at Burdee House in Scotland, so fully 
illustrated by Dr. Hibbert — ^that in the Ohio deposit were represented with 
every genus found in the limestones of Burdee House, with a single excep- 
tion, while in addition there were several genera not yet found in Scotland. 
The number of species was greater in the American than the Scotch de- 
posits, and all were different. Nearly all the sx)ecies had, however, a cha- 
racter common to those of Burdee House in the elaborate ornamentation 
of their scales and plates, in which they differed firom most of the fossO 
fishes of the coal scries. He said the similarity of all, and the identity of * 
many, of the fossil plants from the coal strata of Europe and America had 
been noticed, and now the general similarity of the fossil fishes still fur- 
ther indicated the synchronism of the coal period on the two continents. 
Dr. Newberry said these fish remains were found in a thin stratum of 
cannel coal lying at the base of a thick bed of bituminous coal ; that there 
was every reason to conclude that these fishes had inhabited a lagoon or 
space of open water in the coal-producing marsh, as within a mile or two in 
any direction the cannel coal and the fish remains ceased to be found ; that 
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m this lagoon the smaller fishes lived in great numbers, and, as their teeth 
^proved, lived on vegetables; on these, which were of the genera Faloeaniscufi, 
AmhlypieruSj Mekol^is, &c., the CoslacarUhs, whicli were carnivorous, sub- 
sisted ; these in turn becoming the prey of the great MegaZichihys and of the 
sharks. These facts he inferred &om the great abundance of the coprolites of 
the larger fishes, composed almost entirely of the scales and bones of the 
smaller species which had served them for food. Probably, tliis lagoon com- 
municated with the open ocean, where the sharks and rays, &c, lived — that it 
was evidently favorite feeding ground with them — that by some means the 
entrance was stopped — ^the lagoon dried up, partially at least — and their dying 
in great numbers about the same time furnished us with so many beautiful, 
unmutilated specimens of old and young — that subsequently the surface was 
occupied by a growth of marsh vegetation, and the bituminous coal wa? 
formed without a trace of fishes. 

Mr. A- H. "Worthen also read a paper upon the occurrence of fish remains 
•in the carboniferous limestones of lUinois. The occurrence of these remams 
has up to the present time been considered extremely rare in the mountain 
limestones of the Western States; and except in the thui bands of hmestone 
jibout to be described, they are among the rarest of the several beds that com- 
pose the sub-carboniferous series of the region under consideration. Several 
years since, while engaged in collecting the fossils of this formation near "War- 
saw, IlL, Mr. W. observed a thin band of gray crinoidal limestone, which con- 
tained the palate bones of fish in considerable numbers, and, subsequent 
research has revealed two more of these " platforms of death " lower dowm hi 
the series, densely filled with these remains. The upper fish-bed is situate 
in the upper part of what Mr. W. calls, for want of a better name, the Lower 
Archimedes Limestone, since it is the lowest bed at present known to contain 
fossil corals of the genus Archimedipora^ The remains from this bed, with one 
or two exceptions, consist entirely of palate teeth, associated with cyathophylla- 
forme corals, spirifer oralis and spirifer cuspidatus. The middle fish-bed is 
situate at the base of this Archimedes limestone and near its junction with 
the cherty beds below. This bed has proved by far the most prolific in these 
remains, and from it Mr. W. obtained more than five hundred well preserved 
teeth in a single locality, and on a surface not exceeding ten feet square. The 
fossils from this bed are mostly jaw teeth, with comparatively few palate teeth 
and spmes. The matrix in which they are imbedded is a coarsely granular 
crinoidal limestone, not above four inches thick, and sometimes so friable as 
to be easily crumbled between the fingers. This character of the matrix 
enables the collector to obtain these delicate and beautiful fossils in a rare 
state of preservation. Beside the cyathophyllarformed corals in the upper 
bed, we have an interesting coralline form occurring in equal abundance and 
belonging to a genus which he did not know. He also obtained the head of 
one species of Actinocrinus from this stratum. This bed is separated from 
the one above by the limestones and marlites of the Keokuk quarries, from 25 
to 30 feet in thickness. The lower fish bed is situate near the top of the 
Burlington and crinoidal limestone, and the stratum in which the fish remains 
j^ociir does not differ materially either in its lithological or paleontologiQ^J 

15 
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diAracter, from the associated strata. This crinoidal limestoiie fonna tho 
base of the mountain limestone series in this region, and rests directly upon 
rocks equivalent to the Portage and Chemung groups of New York. This 
lower bed has yielded a great number of teeth, though they are usually of 
smaller size than in the upper beds. This stratum was first observed at 
Quincy, IlL, and has since been recognized in Henderson County in the same 
State, and at Augusta, in Iowa, points nearly one hundred miles distant from 
the one first named, showing that these fish beds are not local This bed has 
also afforded one well marked bone nearly four inches long. From these 
spedmens it seems that the fishes of the sulM»rboniferous era increased in 
size from the beginning to the end of that period, and that by far the greater 
portion of them were cartilaginous, only two well marked bones havmg been 
obtained from at least one thousand well preserved teeth. . The PenJlTermJUz 
and ArchiiMdas limestones of southern Illinois have afforded several very fine 
specimens of fish remains, but a very careful examination has not yet revealed 
any strata in which they occur in such profusion as in the lower beds. Going 
south through Tennessee and Northern Alabama, though this formation attains 
a thickness of more than one thousand feet in the valley of the Tennessee 
river, these remains are exceedingly rare, and a careful research of several 
days yielded only three or four specimens of this dass of fossils. 

ON THE RELATIONS OF THE FOSSIL FISHES OF THE CONNECTICDT 
BIVEB SANDSTONE, TO THE TBLA.6SIC AND LIASSIC PERIODS. 

Mr. W. C. Redfield read a paper " on the relations of the fossil fishes of 
Connecticut and other Atlantic States to the Triassic and Liassic periods." He 
showed that so long ago as 1886, Mr. J. H. Redfield had made a careful examin- 
ation of a portion of these fishes ; and by the aid of the great work of ProC 
Agassiz on the fossil fishes known in Europe, was able to point out the geolo- 
gical age of these American fishes, as of tlie period fi^m the Triassic to the 
Liassic series ; their afi&nities being as near to the latter as to the former. 
These results were published in the annals of the New York Lyceum of 
Natural History, with his first description of the genus Catopterus. In a 
report prepared at the request of the American Association of Geologists and 
Naturalists, and presented at the meeting in New Haven in 1845, Mr. John 
H. Redfield gave a more extended examination of these fishes, including the 
genus Catopterus from the coal rocks of Eastern Yir^inia, and confirming the 
results of the former examinations. Later researches by geologists do not 
appear to have altered these determinations. The value of fossil remains, as 
indicating the relative age of rocks, is well shown by the £ict that a young 
man of twenty, without previous training, was thus able to point out the geo- 
logical age of these strata, and within the same limits which seem to be 
established by all subsequent discoveries and examinations. 

NEW CARBONIFEROUS REPTILE. 

At the American Association, Albany, Prof. Jeffries Wyman presented a 
oommunioation on the remains of an animal found by Dr. Newbeny In 
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the coal strata of Ohio. In adyertmg to these new fossils, Pro£ Wyman 
remarked : — 

As we descend through the strata of the earth the remains of fossils 
become ever fewer, downward to the coal formations. In America the 
remains of reptiles in the coal series are found by their footprints. Somd 
have been discovered by Lee, and others are to be described by Rogers, but 
these are of the Batrachian order. Now it is of the highest necessity 
that great caution be used in deciding upon the character of animals thus 
made known to us, since they sometimes exhibit both reptilian and Ichthyic 
characteristics. The Gar pike, for instance, might be taken for a reptile if 
only a part of its skeleton was found, and vice versd. One part of a vertebra 
would lead the anatomist to judge it a fish, another part would give equal 
reason to suppose it a reptile. We must, therefore, have many parts of a 
skeleton. The fossil in question was undoubtedly reptilian. The cranium is so 
much like that of a frog as to give the impression upon first inspection that it is 
that animal ; but, on counting the vertebrae, we find the number to be too great. 
The skull is that of the tailless Batrachia ; the posterior parts those of one with a 
taiL He was sure it was not a fish ; it looks like that of a serpent. There are 
in these remains two characters not found in existing reptiles. First, broad pro- 
cesses in the vertebrae, comparable to the Mirapoma of the "Western rivers, and 
thus far the animal was Batrachian ; Secondly, ribs like those of a serpent, un- 
like any known Batrachian. Of existing Batrachians some are without limbs, 
and some with limbs. Some of these latter have two toes; some three, and 
others four and five. The footprints found in Pennsylvania exhibit five toes 
before and four behind. In this specimen appearances indicate the existence 
of a fifth toe on the forefoot, which may yet lead to the discovery of the con- 
nection of these footprints with Batrachian reptUes. 

Prof Agassiz said that this was very welcome evidence of reptile life, and of 
the difficulty of identifying animals from portions. He said that in dissection 
of turtles he had discovered the particular bones in the turtle's neck, which 
were supposed to be peculiar to birds, so that had a skeleton been found, the 
upper portion of it would have been referred to a bird, and the lower to a 
reptile. These discoveries forced upon science the necessity of reconsidering 
many cases which were now relied upon as furnishing reliable evidence of 
the existence of peculiar animals in past ages. He believed that the Batra- 
chians did not belong to the class of reptiles, but that they formed a class of 
amphibians intermediate between reptiles and fishes, and comprising a large 
portion of what were called the large reptiles of the old ages. 

FOSSn. INSECTS OP THE TERTIARY MARLS OF CROATIA, 

AUSTRIA. 

At the recent Meeting of the German Association for the Promotion of 
Science, Prof Heer presented a conspectus of the fossil insects found in the 
Tertiary Sulphuriferous Marls of Radobog, Croatia. The Professor determined 
303 species distributed among 114 genera ; of these, 39 are Coleoptera) 34 
Gymnognatha (Orthoptera), 82 Hymenoptera, 8 Lepidoptera, 79 Diptera, and 
61 Rhynchota. The Coleoptera offer but few striking forms ; among the 
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Gymnognathaj Grasshoppera and Tennitea predominate. Fifty-five of t2)fi 
eighty-two species of Hymenoptera belong to the genus Ibrmidna. Lepido- 
ptera are of very rare occurrence; MyeetophilOj Sevura, and other g&oBieL 
whose larvsB liye in the fleshy substance of fangi, together with Linmobmf 
«nd spotted-winged 2{pu2ce, simUar to those living in damp f<»rests, ptevaik 
among the Diptera. The Jihyndiota are represented chiefly by sspoa&a of 
the groups CfimeddoBj Cicadidc^ CicadeUMUB^ and Aphddes. The whole insect 
&una of Radobog is without any specific character, embradng mid-European 
«nd Mediterranean forms, togetiier with others of Indian, and stiU more of 
American type. 

New Fossil — Kr. R. G. Field of Greenfield, Mass., in a letter to the Boston 
S. N. H., says he thinks he has disooyered an entirely new footprint of a 
biped web-footed animal, two and a half inches l<xig, with a stride of about 
ten inches, and with an impression of a tail He thinks this is much more 
perfect than the one described by Prof Hitchcock, and may even prove th«t 
the latter was not made by a web-footed animal. \ 

NEW FOSSIL SHELL FSOM THS CONNBCTICUT RIYEB SANDSTONHE. 

Mr. E. Hitchcock, Jr., in a communication to Silliman's Journal, states that 
he has recently found in the coarse sandstone of Mount Tom (Eaatbampton, 
Mass.) a shell of a mollusk, the first, he believed, that has been discovered in 
the sandstone of the Connecticut Valley. It is preserved and not petrified, 
and a considerable part of it has disappeared. Enough remains, however, to 
enable us to refer it to a &mily, if not to a genus of shells. The upper part is 
gone, leaving an oval opening about an inch and three quarters in one ^a- 
meter, and an inch and one quarter in the other. It extends downwards, 
tapering somewhat rapidly nearly an inch and a hal^ and is left without a 
bottom, the lower opening being about an inch wide. The walls are very 
thick, in some places nearly half an inch, and made up of several concentric 
layers. From the resemblance of this shell to a model of the lower valve ci 
the Sphaerulites calceoloides in the Cabinet of Amherst College, it seems 
probable that it may be referred to that femily of Brachiopods denominated 
RudistsB by Lamarck. Its lower parts as well as the lower valve are missing, 
iDUt what remains approaches nearer to the genus Sphaerulites than to any 
other of the Rudistae of which he has seen specimens or figures. This fossQ 
seems to lend additional strength to the inference derived from the discovery 
of the Clathropteris, that the upper part of the sandstone of the Connecticut 
Yalley is as high at least as the Liassic or Jurassic series. It might seem 
even to carry us higher in the series, but it would be premature to draw such 
an inference fix)m a single imperfect specimen, even though its true analogies 
be ascertained. The specimen now belongs to Amherst College Cabmet 

ON THE SKIN AND FOOD OF THE ICHTHYOSAHEUS. 

The following is an abstract of a paper read before the British AasooiatiQn 
by Mr. 0. Moore, at the last meeting : — 
In dearii^ specimens of this fbeeil animal, dark patdies of matter have 
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been frequently seen, in association with which thousancUi of minute black 
hooks may be noticed by the aid of the lens. These have been supposed 
portions of the outer skin of the Ichthyosaurus covered by the hook-shaped 
processes referred to. It wai9 stated by Mr. Moore that out of twenty-three 
saurians in his museum he had traced these black j>atches in not less than 
sixteen ; but that as in every instance they were connected with the stomach 
of the saurian, the conclusion was forced upon him that they were not portions 
of skin, but were to be accounted for by supposing that the Ichthyosauri had 
fed upon naked cephalopods, allied to the cuttle fish. Continuing his 
investigations on this subject, Mr. Moore proved that there were many cepha- 
lopods existing with the Ichthyosaurus that would supply these hooks, and 
that they were frequently to be found on the fleshy arms of the Onychothentis 
and allied genera. Mr. Moore exhibited to the Meeting the body of a small 
saurian, which at this distant time had its soft skin entire ; and appealed to 
it in confirmation of his opinion, that these black patches and the hooks were 
no portion of its outer covering. In conclusion^ Mr. Moore produced some 
of the dark matter taken from the stomach of one of his Ichthyosauri, and 
stated that he could show to the Meeting that, although it had through so 
many ages been lying in the stomach of this ancient creature, and had been 
mixed with other food, it could be no other than what was once the fluid ink 
of a cuttle fish ; a fact which was demonstrated to the Meeting by his show- 
ing them that it retained its coloring matter almost as perfectly as if it had 
been taken firom a recent sepia. In clearing this specimen, Mr. Moore was 
fortunate enough to make an incision into the stomach, in which, though so 
long a period had elapsed since it had taken its last meal, there was still to 
be seen in perfect preservation a small fish of the genus Leptolepis. 

NKW SPECIES OF DINORNIS. 

At a recent meeting of the London Zoological Society, Prof Owen read a 
description of a new species of Dinomis, the Dinomis ElepkantopWj Ow. Mr. 
"Walter Mantell having deposited in the British Museum his extensive col- 
lection of remains of great wingless birds from New Zealand, and Professor 
Owen having, at the request of Mr. "Waterhouse, undertaken the examination 
of the collection with a view to determine the bones and the species to which 
they belong, the Professor had discovered a species distinct firom, and more 
extraordinary than, any that he had previously seen and described. For this 
species, which he regarded as the most remarkable of the feathered class for 
its prodigious strength and massive proportions, he proposed the name of 
Dinomis elephantopus. The parts of its skeleton selected for the subject of the 
evening's discourse were the femur, tibia, fibula, metatarse, and phalanges of 
the three toes ; the Professor having been able to recompose an entire lower 
limb of the elephant-footed bird. Its title to that name may be judged of by 
the proportions of some of these bones. In the Dinomis giganteuSy e.g,, 
described by Professor Owen in 1843, the length of the metatarsal bone is 
eighteen inches and a hal^ the breadth of its lower end being five inches and 
a half; in the Dinomis elephantopus^ the length of the corresponding bone is 
nine inches and a quarter, the breadth of the lower end being five inches and 
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one third. The extraordinary proportiona of tlie metatarsus of this wing^bw 
bird wili be perhaps still better understood by comparison with th& same bone 
in the ostrich, in which the metatarsus is nineteen inches in length, the 
breadth of its lower end being only two inches and a half. Professor Owen 
contemplates the probability of reconstructing, from the materials accumulated 
by Mr. Mantel], tiie entire skeleton of the elephant-footed Dinomis, which 
would be a worthy companion of the Megatherium and Mastodon. The Dmor- 
nis elephanicpua appears to have been restricted to the Middle Island of New 
Zealand. No bone or fragment of bone indicative of this species had ever 
reached the author from any part of the North Island of New Zealand. The 
specimens described, together with many other bones of the Diiiamia eUphan' 
topuSf were diAcovered by Mr. W. Mantell at Buamoa^ tluree miles south of 
the point called the First Rocky Head in the Admiralty charts of the island. 

THE GREAT GLACIER OF GREENLAND. 

It was in full sight — ^the mighty crystal bridge which connects the two 
continents of America and Greenland. I say continents— for Greenland, 
however insulated it may ultimately prove to be, is iu mass strictly conti- 
nental Its least possible axis, measured from Cape Farewell to the line of 
this glacier, in the neighborhood of the 80th parallel, gives a length of more 
than twelve hundred miles, not materially less than that of Australia from its 
northern to its southern cape. Imagine, now, the centre of such a continent, 
occupied through nearly its whole extent by a deep unbroken sea of ice that 
gathers perennial increase from the water-shed of vast snow-covered moun* 
tains and all the precipitations of the atmosphere upon its surface. Imagine 
this — amoving onwards like a great glacial river seeking outlets at every ford 
and valley, rolling its icy cataracts into the Atlantic and Greenland seas, and 
having at last reached the northern limit of the land that has borne it up, 
pouring out a mighty frozen torrent into unknown Arctic space. — Dr. Kane's 
Second Expedition. 

CEDAR SWAMPS OF NEW JERSEY. 

From Ihe recent report on the geological survey of New Jersey, by Pro£ 
Kitchell, we derive the following description of the cedar swamps which con- 
stitute so remarkable a feature in the forests of the southern part of this 
State. 

These swamps are common to all the counties south of Monmouth, but 
probably the most extensive are in Cape May, and the adjoining parts of 
Cumberland and Atlantic counties. The Cedar Swamp creek which runs into 
Tuckahoe river, and Dennis Creek, which nms into Delaware Bay, head in 
the same swamp, and the whole length of the two streams, a distance of 
seventeen miles, is one continuous cedar swamp. The wood is the white 
cedar, the Oupressus ihymdes of the botanist. The original growth of trees 
which covered these swamps at the first settlement, has been all cut off; 
scarcely any are to be found more than one hundred years old, and it is usual 
to cut them at fifty or sixty years. Formerly they attained a great age, from 
seven hundred to one thousand rings of annual growth having been counted 
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OB an old tree, which was living at the time it was cut down. The trees 
stand very thick upon the ground and grow rapidly at first, but as they 
increase in size and crowd each other, the tops become thin and the annual 
growth exceedingly small. The rings near the centre of a large cedar log are 
often almost an eighth of an inch in thickness, while those near the bark are 
not thicker than paper. Trees, four or five feet in diameter, have been found, 
but this is uncommon, and in the second growth timber they are much 
smaller. 

A swamp of sixty years' growth will yield firom 4,000 to 7,000 spUt rails, 
halves and quarters; besides the top poles or cvUings, and a considerable 
number of logs for sawing. And in the older swamps the product is propor- 
tionaUy large. The value of an acre of such timber is from $400 to $1,000, 
and some acres are thought to have yielded a larger sum still. The soil in 
which these trees grow is a black, peaty earth, composed of vegetable matter,* 
which when dry will bum. This earth is of various depths, fi-om two or three 
feet up to twenty or more, and the trees which grow on it have their roots 
extending through it in every direction near the surface, but not penetrating 
to the solid ground. When the earth is open to the sun and rains, it decays 
rapidly, but when covered with a growth of trees, and so shaded that the sun 
does not penetrate to the ground, it increases rapidly from the annual fall of 
leaves, and from the twigs and small trees wliich die and fall. This process of 
covering and preserving timber has been going on for a long time. Trees are 
found buried in this peaty earth at all depths, quite down to the solid ground. 
The buried logs are quite sound, the bark on the under side of many of them 
is still fresh in appearance, the color of the wood is preserved, and its buoy- 
ancy retained. "When these logs are raised and floated in water, it is observed 
that the side which was down in the swamp is uppermost. The buried trees 
are some of them found with their roots upturned, as if blown down by the 
wind, and others are broken off as if they had stood and decayed, till too 
weak to support their own weight. 

These logs are so abundant in some parts of the swamp, and in the salt 
marshes bordering on them, that a large number of men are constantly occu- 
pied in raising and splitting them into shingles. In one swamp this business 
was commenced fifty years ago, and has been carried on every year since, 
and though the logs are not quite so plentiful as at first, enough are still found 
to repay the workmen. The size of the logs is from one and a half to three 
feet, though four feet is not uncommon, and I have heard of them five or six, 
and in one instance seven feet in diameter. Occasionally a log is found that 
will work for thirty feet, but generally the length is less than this. 

In searching for logs the workman uses an iron rod, which he thrusts into 
the mud till it strikes one ; then by repeated trials, he judges of its direction, 
size, and length. The next trial is by digging down, and if possible getting a 
chip from it. By the smell of this the experienced shingler can tell whether 



* The amount of ash left by its bamlng is astonishingly small : In two trials which I 
made, the amount of ash in the dried eorth was only three and a half per cent It waa 
llmost inaolable In adds, and had not the slightest alkaline taste. It was mostly silioo. 
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the tree is a ivindfaU or a breakd(mn, or, in other words, whether it was blown 
up by the roots or broken off. If judged to be worth working, the stump, 
roots, and tur^ are removed from over the log, and the earth dug out The 
trendi which is thus made is, of course, full of water. There being no grit in 
the earth, tools can be used in it without injury, and the logs are rapidly- 
sawn off by a one-handled cross-cut saw, which can be worked directly in the 
soft earth. As soon as the log is cut off and loosened by means of layers, it 
rises and floats in the water. It is then divided into shingle cuts, quartered, 
and thrown out to be spht into shingles, and shaved, when it is ready for 
market. 

It is said that for five years past the average number of these shingles sent 
from Dennisville is not far from 600,000 a year. They are worth from $13 
to $15 a thousand. About 200,000 white cedar rails have been sent from 
the same place this year. They are worth from $8 to $10 a hundred. 

DESCRIPTIVE LABELS FOR MINERAL COLLECTIONS. 

At the British Association, Mr. Tennant, tlie well known mineralogist, pre- 
sented a new plan for constructing labels for mineral collections, with a view 
of making them more available to the student, by bringing before him, at the 
same time with the objects themselves, their chief characteristics and uses. 
Thus each label gives the name of the mineral, its synonymes, chemical consti- 
tution, crystalline system, hardness, specific gravity, optical properties, fusi- 
bility or infusibility before the blowpipe, &c., together with a concise descrip- 
tion of the principal locaUties where it has been found, and its application to the 
arts and manu^tures when it can be usefully applied. By its introduction it is 
hoped many local institutions may be rendered not only more instructive to the 
student but also attractive to the intending emigrant, who thus may be induced 
by its facility to acquire a knowledge beneficial not only to himself but which 
may serve to discover mines of wealth hitherto unknown. The following is a 
specimen : — 

Pyrite. — Iron Pyrites, Sulphurd of Iron, Hexdhedral Iron Pyrites. Fe. Sa. 
cubic H6-0 — 6 '6 G 4*9 — 6*1. Case 6. i^oc. conchoidal, uneven. Opaque. 
Ltis. metallic. Col brass-yellow, gold-yellow, brown. Brittle. B. fusible. 
Partly soluble in nitric acid. Some varieties contain a small quantity of gold. 

A very common mineral, universally diffused in beds and veins of the most 
different formations. Elba, Piedmont, Saxony, Bohemia, Hungary, Norway, 
Sweden, Dauphind, Derbysliire, Cornwall, &c Used in the manufacture of 
sulphur, sulphate of iron, and sulphuric acid. Distinguished from copper 
pyrites by being too hard to cut with a knife ; from the ores of silver by its 
pale bronze color, and hardness and difficulty of fusion. Gold is sectile^ 
malleable, and does not give off a sulphur odor before tlie blowpipe. 
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EFFECTS OF MOONLIGHT ON VEGETATION. 

Pbofessob Lendlet, in his new edition of ZTie Theory and Practice ofHorticui- 
turCj makes the following remarks on the effects of moonlight upon vegetation : — 

" As far as is yet known, solar light alone has the power of producing any- 
practical effect upon vegetation. That of the moon has, however, been shown 
to be not without influence. That the moon has a great mechanical effect 
upon our globe is undisputed. Of this, we need not say that the perpetually 
alternate ebbing and flowing of the tide afford the most evident proof But, 
whilst the effects of the moon are admitted to be extremely powerful in this 
respect, the influence of her light, except as regards illumination, has been often 
considered by scientific men as inappreciable ; and the pr6verbs to the contrary, 
current among the unlearned, have been accordingly estimated as popular errors. 
It has, however, been at last demonstrated that the moon's rays are very 
far fi-om powerless. We leam from a note by M. Zantedeschi ( Compies Bendus, 
October, 1862), that these rays do affect vegetation. This philosopher states 
that the influence, physical, chemical, and physiological, of the moon's light, 
which has hitherto been the object of so much research and specTilation 
amongst scientific and agricultural writers, has been recently investigated by 
him in consequence of his having had occasion to give a historical summary 
of the works on the subject. In the course of his inquiries he found it neces- 
sary to clear many doubtful points, in doing which his attention was forcibly 
arrested by the movements exercised in mere moonlight, under certain circum- 
stances, by the organs of plants ; and this led him to make the whole subject a 
serious and profound study. His observations were commenced in 184'7, in the 
Botanic Garden at Venice; they were continued in 1848 in the Botanic Gar- 
den at Florence, and at Padua in 1850, 1851, and 1852. In the whole series 
of his experiments, M. Zantedeschi always remarked certain motions in plants 
having a delicate organization as soon as they were brought under the influ- 
ence of the lunar rays. In those experiments the rays were always diffused, 
being neither concentrated by lens nor mirror. Such movements could not 
be obtained by the action of heat, in whatever way thermal influences were 
applied. It was in vain to elevate or depress the temperature ; in the absence 
of moonlight the phenomena in question could not have been elicited. The 
plants on which M. Zantedeschi principaUy experimented were Mimosa cUiata, 
Mimosa pudica^ and Desmodium gyrans. He always took great care to 
determme exactly the position of the leaf stalks and leaflets of the plants after 

15* 
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tbey had been exposed to the open air, and before they were directly illuoii- 
nated by the lunar rays. He thus avoided any causes of error which might 
have arisen from the imperceptible motion of the air, or from a slight change 
of temperature ; and he satisfied himself fully that the effects observed did 
result entirely from the action cf tLc ra}s W light from the moon. Without 
entering into minute details, it is sufficient to say that the results were ascer- 
tained when the temperature of the air was 70° Fahr. ; and when Saussure's 
hygprometer indicated a medium state of humidity. Under such conditions, 
the leaf stalks of Mimosa ciliata were raised half a centimetre, or about four- 
tenths of an inch ; those of the Mimosa pudica were raised one inch and two- 
tenths ; whilst the leaflets of Desmodium gyrans exhibited distinct vibrations. 
It was thus demonstrated that moonlight has the power per se of awakening 
the Sensitive Plant, and consequently that it possesses an influence of some 
kind on vegetation. It is true that the influence was very feeble, compared 
with that of the sun ; but the action, such as it is, is left beyond further ques- 
tion. This being so, the question remains, Tvhat is the practical value of the 
fiKst ? It will immediately occur to the reader that possibly the screens which 
are drawn down over hothouses at night, to prevent loss of heat by radiation, 
may produce some unappreciated injury by cutting off the rays of the moon, 
which Nature intended to fall upon plants as much as the rays of the sun. 

" Even artificial light is not wholly powerless. De CandoUe succeeded in 
makmg Crocuses expand by lamp-light, and Dr. Winn, of Truro, has suggested 
that the oxyhydrogen lamp may be made subservient to horticulture in the 
long dark days of winter. It does not, however, appear that this hypothesid 
rests upon any experimental basis." 

ON THE LAW OF PHYIXOTAXIS. 

The following is an abstract of a paper on the above subject, read at the 
last meeting of the American Association, by Dr. T. C. Hilgard : — 

He wished to present an attempt towards constructing an organic law of 
Fhyllotaxis, towards constfucting a theory of the cause of the arrangement 
of leaves. It was well known to the gentlemen that hitherto phyllotaxis, op 
the arrangement of leaves, had only been studied in its mathematical relations, 
and in its analogy to cosmical or to zoological order. It had been shown 
that leaves not opposite are arranged about a stem always in either two, 
three, five, eight, or thirteen rows, and that if the bases of the leaves taken 
in their order of height on the stem be connected by a thread winding round 
the stem, then between any two successive leaves in a row, the thread winds 
round the stem once if the leaves are in two or three rows, twice if in five 
rows, three times if in eight, five if in thirteen, &a In other words, two 
successive leaves on the thread will be at such a distance, that if there are 
two rows, the second leaf will be half way round the stem ; if three rows, the 
second leaf will be one third of the way round; if five, the second will be 
two-fifths of the way round ; if eight, three-eighths ; if thirteen, five-thir- 
teenths, &C. But the question of Dr. Hilgard is, why is this so ? What is 
the organic law of development that produces this result? If we cannot 
answer this question, can we not at all etents throw some light upon it, 
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some hint towards its solution ? If we take a flower-stalk of the commob 
plantain (plantago major) between the thumb and fingers, we can, by twist- 
ing the stalk in one direction or the other, arrange its buds in any number of 
rows that the law of phyUotaxis permits, two, three, five, eight, &a As we 
can thus pass firom a higher to a lower number, or from a lower to a higher, at 
pleasure, by simply twisting the stalk, that is, by introducing a constant dia- 
tmrbance at every point of the stalk, it is plam that the mathematiciaos will 
allow the organic law to be founded either upon a very high nimaber of rows, 
which by a constant interference is reduced to smaller numbers, or upon a 
low number, which is modified into higher ones. The former had been the 
view of Prof. Pierce, in his paper presented to the Cambridge meeting, viz. 
that the organic law of vegetable growth contained, as a fundamental con- 
stant, the surd towards which the series -J^, ^, |, -f, &c., approximates; and 
that interferences vnth it, constant or nearly so in each botanical species, 
produced the approximations. Dr. Hilgard, on the contrary, had sought for 
the germ of the law of phyllotaxis in the numerical genesis of cells. Starting 
with a primal cell generating a second, and assuming that the second requires 
a time to come to maturity, during which the primal ceU recuperates its 
powers and produces a third, we have a law which gives the phyllotaxian 
numbers. One cell generates a second, and then a ihird. The first and 
second then simultaneously generate each one, which make the whole num- 
ber five. The first, second, and third, are then mature enough to generate 
each one, which makes the whole number eigM. Five are then sufficiently 
mature to generate each one cell, which raises the whole number to tfivr- 
ieen. Here, then, is a simple mode of conceiving of the genesis of cells, which 
gives us at once the numbers that occur in phyllottixis, and no others. But, 
we need also the geometrical element, the position as weH as the number 
of the leaves ; and if we can obtain it from this same conception of numerical 
genesis it will be a strong confirmation of the theory, that this lies at the 
foundation of this organic law. Now, if we take a rosette of the house-leek, 
for example, and mmiber the leaves of the whorl in phyllotaadan order, we 
shall find the successive numbers actually placed in juxtaposition to those 
which in our law of cell genesis would be their parents; that is, 4 and 5 will 
be placed at the base of 1 and 3 ; 6, 7, and 8 at the base of 1, 2, and 3, &c. 
This conception of numerical genesis fulfils, therefore, the geometrical coi^ 
ditions required, and thus asserts its daim to a fundamental position in any 
theory of the organic law of vegetable growth. 

PROTECTING IltFLUENCE OP SNOW ON VEGETATION IN ABCTnC 

LATITUDES. 

Few of us at home can realize the protecting value of this warm coverlet 
of snow. No eider-down in the cradle of an infant is tucked in more kindly 
than the sleeping dress of winter about this feeble flower life. The first 
warm snows of August and September falling on a thickly bleached carpet 
of grasses, heaths, and willows, enshrine the flowery growths which nestle 
round them in a non-conducting air-chamber; and as each successive snow 
faicreases the thickness of the cover, we have, before the intense cold of win- 
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ter sets in, a light cellular bed oovered by drift, six, eight, or ten ieet deep, in 
which the plant retains its vitality. The frozen subsoil does not encroach 
upon this narrow cover of vegetation. I have found in mid winter in this 
high latitude of 78** 50', the surface so nearly moist as to be friable to the 
touch ; and upon the ice floes conunencmg with a surface temperature of 80**, 
I found at two feet deep a temperature of — 8", at four feet -f 2", and at 8 
feet -|- 26"*. My experiments prove that the conducting power of the snow 
is proportioned to its compression by winds, rains, drifts, and congelation. 
The early spring and late fall and summer snows are more cellular and less 
condensed than the nearly impalpable powder of winter. The drifts, there- 
fore, that accumulate during nine months of the year are dispersed in well 
defined layers of differing density. We have first the warm cellular snows 
of fall, which surroimd the plant; next the fine impacted snow dust of win- 
ter, and above these the later humid deposits of the spring. It is interesting 
to observe the effects of this disposition of layers upon the safety of the vege- 
table growths below them. These, at least in the earlier summer, occupy the 
inclined slopes that face the sun, and the several strata of snow take of 
course the same inclination. The consequence is, that as the upper snow i^ 
dissipated by the early thawing, and sinks upon the more compact layer 
below, it is to a great extent arrested, and runs off like rain from a slope 
of day. The plant reposes thus in its cellular bed from the rush of waters, 
and protected too from the nightly frosts by the icy roof above it — Dr. Kane, 

THE LATnCE PLANT. 

The new and curious aquatic plant from Madagascar, called the Lattice 
Plant (Ouvirandra fenestroMs), must be placed among the most remarkable of 
our recent botanical acquisitions. Its existence had been for some time 
known to botanists through a few dried leaves sent from Madagascar by a 
traveller, who was unable to transmit living specimens of the curiosity he had 
discovered ; and it was not until within the last few months that this desira- 
ble object could be attained, when several living plants were brought over 
to England from the above mentioned country, by the Rev. Mr. Ellis, a mis- 
sionary. The interest of this plant lies in the extraordinary structure of the 
leaves, which, unlike those of any other known plant, are made up of the 
ribs and cross veins only ; the interstices, which in other leaves are filled up 
with cellular tissue, being here left almost entirely open, so as to give the 
leaf the appearance of a piece of curious net or lattice work, from which is 
derived its common name— the Lattice Plant 

RUSTIC ORNAMENT FOR A ROOM. 

An ornamental object for a window, or room, may be made by placing a 
large pine cone in the mouth of a glass having a small quantity of water at 
the bottom. The scales of the cone are first slightly opened, and lentil seeds 
are dropped into the openings. Water is sprinkled over the cone, as may be 
necessary, say twice a day, and, in a short time, the lentils send up their 
small green shoots, and cover the cone. The scales are opened by placing 
them in any moderately warm place for a short time. 
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ON THE LIMITATION OF THE AR£A ADAPTED TO COTTON 

CULTUEE. 

The following is a resume of a paper on the reciprocal 'interest of the cotton 
planter and cotton manufacturer, read at the last meeting of the British 
Association, by Mr. Dawson. The following series of propositions was laid 
down : — 

1. That cotton, from the condition of climates necessary to its culture, can- 
not be grown in Europe, but that, with the single and not important excep- 
tion of the factories in the New England States of America, it is and must 
long contmue to be manufactured ali^ost exdusively in Europe. 2. That the 
present supply is chiefly raised, and for the present must continue to be 
raised, by slave labor — seeing that while, for fifty years, we have sought over 
the whole earth for cotton, we have during that time continued to obtain 
from the slave states of the American Union a continually increasing propor- 
tion of our entu-e supply. 3. That two-thirds in number at least of the slave 
population of the Uiiited States have been called into existence, and are now 
directly or indirectly maintained, for the supply of cotton for exportation. 
4. That of the cotton thus exported, three-fourths at least in value are raised 
for and sent to Great Britain alone. And 5. That of the entire quantity we 
import, four-fifths at least in value are thus derived fix)m the United States. 
Each proposition was supported by tabular accounts extracted from the 
public records of Great Britain and the United States, and the conclusion was 
expressed thus : — " That hence, in the present state of the commercial rela- 
tions of the two countries, the cotton planters of the United States are inte- 
rested to the extent of two-thirds at least of their entire exportable produce in 
the maintenance of the cotton manufacture of the United Kingdom ; and that 
reciprocally the- cotton manufacturers of the United Kingdom, and through 
them the entire population of the kingdom, are interested, to the extent of 
more than four-fifths of the raw material of that manufacture, in the existing 
arrangements for maintaining the cotton culture of the United States." . 

ON THE RELATIONS EXISTING BETWEEN ANIMALS AND MAN. 

In a late number of the American JowrnaL of Medical Science, Dr. J. Jones 
gives some very curious and interesting &cts in relation to animals and man. 
In nature there are two great kingdoms, the animal and vegetable. Dr. Jones 
contends that both have one common origin — ^the organic cell — ^the distinction 
between the two kingdoms erery day disappearing, most of the organic pro- 
ducts which were thought to distinguish the animal from the vegetable 
having been found in both ; and motion even no longer separates the animal 
from the vegetable world. This property of matter appears to be most inces- 
santly occupied in the minutest organisms; the motion of the minute cili» 
of vegetables, the contraction of the leaves of the sensitive plant, are &miliar 
examples. The only distinction between the lowest orders of the two 
kingdoms, the Protozoa and Algae, is that the former possess to a certain 
extent voluntaiy motion. In the vegetable kingdom the rudiment of nervous 
apparatufli or a cell-generating nervous force, has not been discovered, 
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although there are evidences of the ezistenoe of a force requiring the same 
conditions, viz. heat, moisture, oxygen, and a germ. In the lowest form of 
animals the rudiments of a nervous cell cannot be discovered; yet these 
beings possess the attributes of vitality and even nervous force. These facts 
point to the conclusion that nervous force is entirely distinct from the vital. 
With reference to the circulation of the blood, Dr. Jones, after coming to the 
conclusion that the heart is the smallest in fishes and the largest in birds, thus 
illustrates the theory of the circulation : — The number of beats of the pulse ir 
a minute are in fishes generally from 20 to 24 ; in frogs, about 69 ; in birds, 
from 100 to 200 ; the pigeon, common hen, and heron having respectively 
180, 140, and 200. Taking animals — ^m an ox the number is 88 ; a horse, 56 ; 
a sheep, 75 ; an ape, 90; a dog, 90 to 95 ; a cat, 100 to 110 ; a hare, 120 ; 
a guinea-pig, 140. In human beings, in the first year, the number is 115 to 
180; second year, 100 to 115; third year, 90 to 100; about the seventh 
year, 85 to 90 ; about the fourteenth year, 80 to 85 ; middle of life, 70 to 
75; in old age, 50 to 65. Taking the mammalia generally, the range is 
from 38 to 140. A close relation exists between the rapidity of the circu- 
lation of the blood and the number of respirations in a minute. From this it 
appears that cold-blooded animals are sudi, not from any peculiar chemical or 
physical endowments of the organic or inorganic molecules of their bodies, but 
from the peculiarity of structure of their circulatory and respiratory systems ; 
and that the perfection of these two systems maybe taken as the index of the 
rapidity of the physical and chemical changes of the molecules of their fiuids 
and solids, the intelligence and activity of the life-actions being proportional 
generally to the rapidity and amount of the physical and chemical changes of 
the organic and inorganic molecules. 

ON THE INFLUENCE OF LIGHT AND WATER ON JHE GERMI- 
NATION OP PLANTS. 

At the Albany meeting of the American Association, Mr. Jas. Dascomb 
read- a paper on the influence of light and water on the plumule and 
radicle in the germination of plants, The theory heretofore held had been 
that the plumule followed the light and the radicle avoided it. Shultz, of 
Berlin, had made an experiment in which, by reflecting light upward from a 
mirror to the mould containing the seed, the plumule grew down and Hie 
radicle upward. Mr. Dascomb detailed several carefuUy conducted experi- 
ments, the results of which did not tend to confirm the old theory. The 
plumule invariably grew upward and the radide grew downward rather than 
upward. 

Prof. Agassiz said that for a number of years he had been making ana- 
logous experiments. His were to ascertain whether the direction of the 
plumule and radicle was not determined by something within the seed, in 
order to obtain some analogy to the wings, arms, and other extremities of the 
body of animals. He sowed cresses in flower-pots, in different positions, and 
the plumule always grew up while the radicle always grew down, into empty 
space if there was nothing else there. 
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mAirSMTTTATlON O^ Bt»EClES W PLAITTS. 

At the last meeting of the British Association, Pro£ Henslow presented 
the result of some experiments, in which he had so far succeeded in changing 
the character of uSgUops ovata as to lead him to conclude that M. Fabre's 
original statemerit, that it was the origin of the domestic wheat, Triticum 
sativum^ was not altogether without foundation. He exhibited specimens, in 
which the form of uSgiUyps ovata had undergone considerable change ; but 
he had not yet succeeded in obtaining the characters of Triticum sativum. 
Prof Henslow then exhibited forms of Centav/rea nigra and C. nigrescens, in 
which it was seen that these plants had completely passed one into the 
other. He then referred to instances of the species of Rosa, Primula, and 
Anagallis, passing one into the other. 

Mr. Bentham stated that when he first began to study botany, he thought 
permanent characters ought to be regarded as distinctive of species. He 
now, however, believed that permanent characters might be given to'plants 
by locality and climate, which had no right to be regarded as distinct 
species. He then proceeded to refer to his own experience of the Flora of 
Europe, Asia, and Africa, as contrasted with that of the British Islands. He 
instanced more particularly BeUis perennis and B. sylvestris as the same 
plant, and Taraxacum dbovatum and T. Icevigatum. He thought that all the 
forms of Eubus, with the exception, perhaps, of JR, ccesius, ought to be 
referred to jf?. fruticosus. Sir W. Jai'dine referred to instances of birds in 
which external circumstances changed the color of their plumage and other 
points of their structure. Prof Balfour referred to instances of plants which 
varied very much in their characters, according to the circumstances in 
which they were placed. He mentioned the case of Pontederia crassipes^ 
which assumed, according to its treatment, quite different characters. Acci- 
dental changes in form frequently became permanent, of which he related an 
instance in a fern at the Edinburgh Botanic Gardens. 

ON THE DEVELOPMENT OP THE EMBRYO OP PLOWERING 

PLANTS. 

In a paper presented at the last meeting of the British Association, Prof. 
Henfrey announced that Prof Schleiden and Dr. Schacht had given up then* 
opinion that the end of the pollen-tube produced the embryo in the seeds of 
flowering plants ; and had come to the conclusion that the embryo is formed 
from a distinct protein mass, contained in the embryo sac. He also pointed 
out that the embryo mass does not become a regular cell covered with 
cellulose till after the pollen-tube has come in contact with the embryo sac. 

ON THE GERMINATION OP SEEDS. 

In Lindley's Theory of HorticuUure^ it is stated that a M. Otto, of Berlin, 
employs oxalic acid to make old seeds germinate. The seeds are put into a 
bottle filled with oxalic acid, and remain there till the germination is 
observable, which generally takes place in from twenty-four to forty-eight 
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hours, when the seeds are taken out, and sown in the usual manner ; of 
course, placed in a suitable temperature as the seeds may require. Another 
way is to take a woollen cloth, and wet it with oxalic acid, on which th& 
seeds are placed and folded up, and put into a suitably heated structure. By 
this method, seeds have been found to vegetate equally as well as in the 
bottle. Essential care must be taken to remove the seeds out^f the add as 
soon as vegetation is observable. M. Otto found, that by this means seeds 
that were from twenty to forty years old grew ; while the same kinds, sown 
in the usual manner, did not grow at alL 

ON THE STCTDY OP THE FUNGI. 

Mr. 0. L. Andrews, in a recent communication with the Boston Soa Nat 
Hist, remarked, that Mycology (the study of fungi), although beset with 
serious difficulties, and requiring patient and persevering labor, offers an 
immense and exceedingly interesting field of study. A series of years would 
be requisite to complete a catalogue of those found within the borders of the 
United States. Fries, the well known author of a work on Fungi, mentions 
having found two thousand species comprised within the limits of a square 
furlong. Their universality is very remarkable, and we find but few 
substances in nature exempted from their inroads, ^very tribe of plants 
possesses peculiar and characteristic species on the stem or leaf They are 
found upon bottles, cloth, thread, opium, roasted meats, dead flies, pigs' 
bristles, old stockings, and in other equally curious situations. Our furniture, 
clothing, fuel, books, food, in short almost every object forms a congenial 
habitat for some species or other of these vegetable growths. 

ON THE PEODUCE AND COMPOSITION OF WHEAT. 

r 

At a recent meeting of the British Association, Dr. Gilbert read a paper 
containing the results of a large number of experiments made by him and 
Mr. Lawes, during a period of several years, upon wheat grown in England 
as well as abroad. Dr. Grilbert subjected the various coarse and fine varieties 
of flour to analysis, and showed that the nitrogen increased in proportion as 
the sample was coarser and contained more bran. The flour that contained 
least nitrogen was that which took up least water in the process of bread 
making, and an interesting question arose as to the nutritive value of bread 
containing much or no bran; Dr. Gilbert's opinion being in favor of the 
latter, as far as working men are concerned, notwithstanding the theoretically 
higher value of bread containing bran. Another interesting feet stated by 
Dr. Gilbert was, that the Black Sea wheat in Europe and the Southern States 
wheat in America were far richer in gluten than those from more northern 
latitudes, those from Dantzic containing least gluten, whilst they stood highest 
among bread making grain. The character of the gluten seemed dependent 
in some degree on its oily constituent, and therefore the quality of the bread 
depends on the maturation of the seed. Dr. R. D. Thompson remarked, that 
the value of bread might depend on the state of hydration of the starch and 
gluten ; but was doubtful as to the value assigned to the nutritious qualities 
of starch, as the French chemists proved that the starch was often left undi- 
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gttSted. Br. Yoelcker stated that he had arrived at similar experimental con- 
clusions as Dr. Gilbert, but while he acknowledged that starchy bread was 
mechanically the best, he combated Dr. Gilbert's view, that this was the most 
wholesome kind of bread for the working man. He traced the phosphoric 
acid found by Dr. Gilbert in the bran to phosphorus contained as such in the 
gluten, Dr. Yoelcker having fotind this element in caseine and legumine. 

MICBOSCOPIC DISCOVEBIKS OF THE NATUBE OF BLIGHT IN 

WHEAT. 

M. 0. Davaine has lately published in the Gbmptes Rendnis the result of his 
researches into the nature of blight in wheat, of which account the following 
iiS an abstract : — ^Wheat is subject to a disease which in rainy seasons is very 
prevalent in certain districts ; it is known under the name of bhght. This 
disease is caused by microscopic animalcules, whose organization is similar 
<o that of the cylindric worms which live as parasites in the vorticello and in 
fiaan. They are helminthes of the order of nematoides — ^thread worms. These 
livheat worms have the remarkable capability of remaining in a dry and homy 
fCate for years, and then regaining life and motion on being moistened, and 
this process can be repeated eight or ten times. It was long disputed whe- 
ther they were animals or vegetables. On examining a grain of blighted 
Wheat, it is found to consist of a hard shell filled with white powder. This 
powder contains no trace of starch ; it consists entirely of microscopic threads, 
Whidi are dry, stiff worms. "When placed in water these worms exhibit 
hygroscopic motion for a few moments. When the wheat is new they soon 
make other manifold and considerable movements which are unmistakable 
signs of life. When the grain is old it requires several hours, or sometimes 
even dayiS, before they resume motion and life. In a single grain of affected 
wheat there are generally several thousands of these worms. They have no 
sexual distinctions ; they are the offspring of other forms. Before a blight 
comes on there are found from two to twelve larger worms ia each kernel 
which is about to be affected, and the females of these larger worms have 
been observed to lay eggs. If blighted wheat is sown with sound, the worms, 
after a few weeks, and when the sound wheat has germinated, are awakened 
into life by the moisture of the earth, break through the thin shell which has 
confined them, and follow the dictates of individual enterprise. The great 
mass of them die an unfruitful death, but a few reach the germinated wheat 
and effect a lodgment in the stalk under the forming leaves. They are car- 
ried up by the growth of the plant, and in wet weather by their own exer- 
tions. As they are dried up most of the time, they suffer no considerable 
change until they enter into the forming kernels and lay their eggs. The 
blighted wheat is no more grain than nutgalls are finiit Its tissue is com- 
posed of hjrpertrophical cells. It is only after the worms have entered this 
tissue that their reproductive oi^^s become distinct. Both males and 
females become much larger, but the females are larger than the males and 
lay a multitude of eggft, in which can bo seen an embryo that soon breaks 
thorough the membrane of the egg and commences its larva life. By the time 
the iound com is ripe the parents are dead, their remains are di'ied into 
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almost nothing, the egg sheUs are absorbed, and the grain is apparently 
filled with nothing but white powder. This is, as before stated, the dry 
helminthes. 

ORIGIN OF THE WHEAT PLANT. 

Much interest has of late been excited among botanists by the statements 
of MM. Fabre and Dunal, that they have succeeded in producing the culti- 
yated wheat (IHiieum saUvum) from a variety of grass known in the south of 
Eonipe as JSgUops oraia. This grass under cultivation is said to assume the 
form called .^JgUopa tHUciideSy and finally to become wheat. M. Fabre says, 
that the complete change was produced in twelve years by constant cultiva- 
tion. If this view is correct, then botanists are wrong in supposing wheat to 
be a IHiieum, and it must be regarded merely as a variety of .tEgUops, kept 
up entirely by the art of the agriculturist We do not see common wheat in a 
wild state, but we meet with the grass whence it is derived. Wheat would 
seem to be a variety rendered permanent by cultivation. The opinions of Fabre 
have been supported by strong evidence. Of late, however, M. Grodron baa 
published a paper in the Annaies des Sciences NatureUes^ in which he maintains 
that .^EgHops triticiidea is not a mere variety of uEffUops orcUa, but that it is 
a hybrid between the cultivated wheat and the latter plant. This statement 
seems, at all events, to confirm the idea that wheat and the jEgiinpa are 
nearly allied plants, for hybrids are not easily preduced, except between 
plants which resemble each other closely. This would be the first known 
instance of a hybrid among grasses. There can be no doubt that the wheat 
and ^^ffibps orata are congeners, and that they exhibit evident marks of 
resemblance. There appears, therefore, to be much plausibility in the state- 
ment of Fabre ; and the hybridization spoken of by M. Grodron may be merely 
such as would occur between varieties of the species. The matter is* there- 
fore, by no means settled, and further experiments are required. 

SEA WEED FOR FOOD. 

At a recent clinique of the New York College of Physicians and Surgeons, 
Prof. Dalton discussed the subject of articles of diet prepared in part from sea 
weeds, or Algse, for the use of that class of patients for whom Iodine is indi- 
cated. The Professor showed and distributed specimens of the preparations, 
such as biscuit and chocolate, together with the sea weeds which entered into 
their composition. 

He stated that recent researches by Dr. John Davy and Prof Apjohn, of 
Trinity College, Dublin, had proved the great value of many varieties of Alg» 
as articles of nutriment ; that they had established, experimentally, the fact 
that they contain the Protein principles so necessary for the support of animal 
life, to a greater amount than even the best wheaten flour ; that they abound 
in the phosphate of lime and the fixed alkalies; and that they contain such 
quantities of Iodine as should render them very valuable artides of food for 
persons laboring under scrofulous and tuberculous diseases. 

The attention of a firm in New York having been called to this subject, 
these gentlemen had formed and successfully carried out the idea of preparing 
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articles of diet which should abound in the actiye principles of these Algm, and 
should at the same time be palatable and digestible. For this purpose they 
have selected some of these sea weeds best adapted to the object in view ; and 
after drying and grinding them, have incorporated them with other common 
esculent materials, such as flour and cocoa, and converted the mixtures into 
bread, biscuit, chocolate, and tho like. 

The preparations exhibited are certainly very palatable, and, we are assured, 
are entirely digestible. Their constitution was stated to be such that eack 
biscuit weighing half an ounce, contained about one thirtieth of a grain of 
Iodine ; and that a simUar amount was present in the quantity of chocolate 
required for each cup of the liquid beverage. After some remarks upon the 
composition of cocoa^ and the peculiar advantages of a combination of it with 
a natural Iodine-bearing substance to produce an agreeable substitute for the 
cod-liver oil which is so offensive to most tastes and stomachs, Dr. Dalton 
concluded by observing that, although these preparations had not as yet been 
tried as to their medicinal efficacy, the principle involved in them was one 
which deserved the serious attention of the profession ; and he hoped their 
merits would be fairly and ftilly tested. 

JAPANESE COTTON AND HEMP. 

Samples of the cotton and hemp raised in Japan have recently been received 
in this country. The cotton, examined under a glass, is not as fine as the 
average of American, and the fibre is shorter and more easily broken. It has 
a fine color, however, and the fibre has a greater number of barbs, so that it 
will draw, with proper handling, into a very fine thread. It has apparently 
a great many natural crooks in each fibre (this appearance may be given to it 
in dressing), which renders it easier to spin and makes a bat of it very elastia 
From this cause and a natural harshness owing to the number of barbs in the 
fibre, it feels to the touch very much like wood. The hemp is entirely desti- 
tute of any fiinty appearance, and possesses a long woody fibre about five feet 
in length. The whole resembles the thin bark of a tree until separated into 
fibres, and is quite stiff, with a resinous sap. 
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MAITEUCCI'S EECENT BXPEEIMENT8 IK KLECTRO-PHTSIOLOGT. 

Frot Matteuod, in a letter to Prof. Faraday, May 1, 1856, communioates 
the results of his recent experiments in electro-physiology. He says : — 

I have lately saooeeded in demonstrating and measuring the phenomenon 
which I have called mctfcuZor reaptraUon, This respiration, which consists in 
the absorption of oxygen and the exhalation of carbonic acid and azote by 
living musdes, and of which I have determined the principal conditions and 
intensity compared with that of the general respiration of an animal, has been 
studied particularly on muscles in contraction. I have proved that this respir- 
ation increases considerably in the act of contraction, and have measured this 
increase. 

A muscle which contracts, absorbs while in contraction a much greater 
quantity of oxygen, and exhales a much greater quantity of carbonic acid and 
azote, than does the same muscle in a state of repose. A part of the carbonic 
acid exhales in the air, the musde imbibes the other part, which puts a stop 
to successive respiration and produces asphyxy of the mitscle. . Thus a muscle 
soon ceases to contract under the influence of an electro-magnetic machine 
when it is enclosed in a small space of air; this cessation takes place after a 
longer interval of time if the muscle is in the open air, and much more slowly 
still if there be a solution of potash at the bottom of the recipient in which the 
muscle is suspended. Muscles which have been kept long in vacuum or in 
hydrogen are nevertheless capable, though in a less degree, of exhaling car- 
bonic acid whUe in contraction. This proves clearly that the oxygen which 
furnishes the carbonic acid exists in the muscle in a state of combination. 
According to the theories of Joule, Thomson, Ac, the chemical action which 
is transformed, or which gives rise to heat, is also represented by a certain 
quantity of vis viva, or by an equivalent of mechanical work. I have there- 
fore been able to measure the theoretical work due to the oxygen consmned, 
taking the numbers which I had found for muscular respiration during con- 
traction, and in consequence the quantity of heat developed by this chemical 
action, and finally this iheoretical work according to the dynamical equivalent 
of heat. I have compared this number with that which expresses the real^ 
work which is obtained by measuring the weight which a muscle in contraction 
can raise to a certain height, and the number of contractions which a musde 
can perform in a given time. It results from this comparison, that the first 
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number is somewhat greater than the second, and the heat developed by con- 
traction ought to be admitted among the causes of this slight difference : these 
two numbers are therefore sufficiently in accordance with each other. 

I have completed these researches by some new studies on induced con- 
tractio% that is to say, on the phenomenon of the irritation of a nerve in con- 
tact with a muscle in contraction. A great number of experiments lately 
made on the discharge of the torpedo, and on the analogy between this dis- 
charge and muscular contraction, have led me to establish the existence of an 
electrical discharge in the act of muscular contraction. The general conclusion 
to be drawn from these researches is, therefore, th&t the chemical action which 
accompanies muscular contraction developes in living bodies, as in the pile or 
in a steam-engine, heat, electricity, and vis vivOj according to the same mecha- 
nical laws. 

Allow me to describe to you briefly the only one of these experiments 
which can be repeated in a lecture, and which proves the principal fact of 
ihese researches, although it is limited to prove that muscles in contraction 
develope a greater quantity of carbonic acid than those in repose. Take two 
wide-mouthed glass phials of equal size, 100 or 130 cub. centims. ; pour 10 
cub. centima of lime-water (eau de chaux) into each of these phials. Prepare 
ten frogs in the manner of Gakani, that is, reducing them to a piece of spinal 
marrow, thighs, and legs without the daws, which are cut in order to avoid 
contact with the Hquid in the phiaJs. The cork of one of these phials is pro- 
vided with five hooks, either of copper or iron, on which five of the prepared 
firogs are fixed. Through the cork of the other phial are pafised two iron 
wires, bent horizontally in the interior of the phial ; the other five frogs are 
fixed by the spinal marrow to these wires. This preparation must be accom- 
plished as rapidly as possible, and both the phials be ready at the same instant, 
and great care taken to avoid the contact of the frogs with the sides of the 
phials or the liquid. When all is in readiness, with a pile of two or three ele- 
ments of Grove, and with an electro-magnetic machine, such as is employed 
for medical purposes, the five frogs suspended on the two iron wires are made 
to contract After the lapse of five or six minutes, during which time the 
passage of the current has been interrupted at intervals in order to keep up 
the force of the contractions, agitate gently the liquid, withdraw the &ogs, 
dose rapidly the phials, and agitate the liquid again. You will then see that 
the lime-water contained in the phial in which the frogs were contracted is 
much whiter and more turbid than the same liquid contained in the other 
phial in which the frogs were left in repose. It is almost superfluous to add, 
tiiat I made the complete analysis of the air in contact with the frogs accord- 
ing to the methods generally employed. 

ON THE ASSlMILATrVE POWER OF VARIOUS FATTY BODIES. 

All fatty bodies do not possess the same power of assimilation ; some are 
digested with an almost inexhaustible fiuulity; with others, on the contrary, 
the o]^;anism soon arrives at what may be termed saturation ; so that after 
a certain time the &.tty body will be found in the excrements, almost un- 
altered. 
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M. Bertlie tells as that batter, olive, poppy, almond, and whale oils. Bags 
lish cod liyer oil, cod liver oil washed or dis(X)lored with alkalies and chareo&t| 
and pure brown cod liver oil, were all saocessively administered by him to 
one man in good health, and under a regular diet, in doses increasing from 36 
to 60 grammes daring the day. By an exact daily determination of the 
quantity of oil contained in the fiaeces, he ascertained the average number of 
days necessary to arrive at complete saturation, that is, when the whole of 
the &tty body was found in the excrements ; — ^for poppy, almonds, and olive 
oils, twelve days ; for butter, whale oU, and English cod liver oil, decolored 
or washed, about a month;' while pure brown cod liver oil administered for 
a month, Med to produce any perceptible increase in the fatty matter of the 
excrements. Whence M. Berthe divides the fatty bodies into three classes^ 
based on their powers of assimilation. 

Ist Class. — ^Bodies difficult of assimilation: — ^Poppy, almonds, and olive 
oils, and probably all the vegetable oils. 

^ Class. — ^Assimilable bodies: — Butter, whale oil, white, washed, or 
decolored cod liver oils, and probably all the animal fats. 

Sd dass.^-YGtj assimilable bodies: — ^Brown and pure cod liver oiL 

VIVIPAEITY AND OVIFARITY. 

At the American Association Albany meeting, Professor Agassiz made a 
communication on viviparity and oviparity, which his researches in embry- 
ology have thrown great light on. At one time it was believed that those 
animals which brought forth their young alive, had peculiarities which indi- 
cated exclusive relationship. The progress of embryology had proved that 
there was no such relationship, and no radical difference between viviparotus 
and oviparous animals. In the family of snakes there were viviparous and 
oviparous genera. The vipers brought forth their young alive, but they were 
no more like quadrupeds for all that. Among quadrupeds, too, the marsu- 
pials, when first born, were carried about by the mother, attached to the nip- 
ple, until they were capable of being bom again, and standing on their owa 
legs. Placental connection between mother and young was of no consider- 
able consequence. Sharks showed that — some oviparous, though sharks had 
not many eggs like most fishes, but few and large in proportion to their size, 
as those of a hen ; some viviparous without placental connection — and some 
with. Yet the mode of development in all three was precisely the same, 
and was a shark development. There was nothing in it which was allied to 
that of birds in animals. This had a decided influence on clasafication. 
There was no reason for separating the marsupials from other mammals. In 
each group and different class the relation between the modes of develop- 
ment indicated the real relations of the animals. Animals which were de- 
veloped in the same manner were sure to be found in the end to belong 
to the same general division. He would maintain this, that the distinc- 
tions founded on complications of structure must be given up for gen^ul 
classification, and confined to the minor distinctions. This was a modifica- 
tion of the system of Cuvier, but he trusted that we should not much longer 
be compelled to depend on complications of structure for geooal ilhi- 
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ttons, but have a principle over which there should be no possibility of din- 
cussion. 

XKYESTiaATIONS RELATIVE TO THE TEREDO OR SHIP-WORM IN 

AMERICAN WATERS. 

The following is an abstract of a paper recently read before the National 
Institute at Washington, by James Jarvis, Esq., who has been engaged since 
1849 in a series of experiments concerning the Teredo, or ship-worm, by order 
of the Bureau of Yards and Docks. In order to ascertain the best composition 
for resisting the attacks of the teredo upon wood he painted a number of 
blocks and boxes with various compounds — some he left unprepared, and some 
partly painted — ^and sunk them in Elizabeth river at Norfolk, Ya., in the 
month of April. 

I commence about the twelfth of June to examine the blocks and boxes. 
I have never been able to discover any of the animalcula until about the 20th 
of June. The examination takes place as follows : The blocks and boxes are 
taken from their locations and wiped clean and dry of the fucus and bamade. 
After a strict examination, and seeing no orifice, I apply a magnifying glass, 
with which I nm over the surface ; no hole appearing where a minute animal 
might have entered, I take a fine shaving off the surface, and then apply the 
glass again. About the 20th of June, annually, I begin to discover a minute 
hole ; I then cut around the orifice, and see a very small white bulb of almost 
invisible matter. I remove the atom by lifting it on the point of a fine 
needle, and place the object under the microscope, where I see developed the 
Teredo, the Salt-water Wonn, perfect in all its parts, and capable of cutting 
wood for its subsistence. As soon as the shell-fish is discovered, the cnisi 
which protects the animal can be also seen formed around it. Daily the animal 
continues to grow ahead — I say grow ahead, for these creatures have no loco- 
motive powers ; they have neither arms, legs, nor fins, but grow like an 
oyster ; they are a gelatinous substance ; their habitations are only in wood. 
As they grow, they manufacture a calcareous sheathing adherent to the sur- 
face of the burrow. The animal grows as that envelope of lime increases in 
size ; but at all times the shell-fish seems to fill the latter. During the sum- 
mer they grow from six to twelve inches in length, and generally to about 
three-eighths of an inch at most in diameter, at Norfolk harbor. The worm 
excavates a tunnel equal to twelve inches in length and three-eighths of an 
inch in diameter; the wood excavated would be more than a cubic inch, if in 
a solid piece. The body of the worm and its shelly envelope, if in a solid, 
would not be half its contents. What becomes of the wood excavated ? 

I continue to place the blocks in the river until after frost ; I have never 
(so far) discovered any sign of the shell-fish in any of the pieces of wood 
deposited after tlie 29th of September. It may be relied on as to the harbor 
of Norfolk, and I suppose of the Chesapeake Bay and its tributaries, up stream 
as far as the water is sufficiently salt, that the salt-water worm does not hatch 
before the 20th of June of each year, and that they do not enter after the 
aoth of September of each year. The shell-fish being hatched before the 30ih 
of September will continue to do dama^ until the cold weather destroys 
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them or the wood ia broken, aad they die or waste away in their alooves. In 
the harbor of New York I suppose their development commences some time 
about the first of July. I am not sure, but I believe that they will keep 
developing the whole year in the waters as far south as Charleston, S. C, as 
well as in all the warm dimates, the West and East Indies, &c. In the har- 
bors of Boston and Portsmouth, New Hampshire, where we have Navy Yards, 
the worm does but little injury. Piles driven for any of the bridges crossing 
from Boston to Charlestown, or crossing the river from Portsmouth to Kittery, 
Maine, will not be ii]jured in a number of years ; the worm in those harbors 
is small in appearance, like vermicelli threads used in soups. The damage 
done to piles in those harbors is at high and low water marks ; there seems 
to be a pause when the tide is done running up or down, and at those two 
points only are these animals mischievous in those harbors. It is said that 
they are not as destructive near the New York city side, either in the North 
or East river, as they are on the Brooklyn side or the Jersey side, I have 
seen wood seriously injured on the Long Island (Brooklyn) side ; and have 
been well informed that the piles driven at the different ferries on the New 
York city sides (North and East) are but little damaged, compared to the 
injury done in the Bay betwixt the Navy Yard, at Brooklyn, and the city of 
Williamsburg, Long Island. One thing is certain : all vessels employed in the 
New York trade should be protected from these enemies to commerce. I 
suppose the cause of the worm not developing near the wharves of the dty^ 
is the great quantity of filth which must run off into the river, and may a^t 
as poison to the animal In the harbor of Baltimore, as high as the basin, the 
worm does not appear, and as far down in the harbor as Fell's Point, the 
animal does but httle damage. Bafts of timber remain in the docks all the 
summer months, without being injured. It is not advisable to risk a vessel's 
bottom, unpr^aredf as low down as Fort McHenry; and nowhere in the 
Chesapeake Bay. I believe it dangerous to risk, unprepared, vessels' bottoms 
in any river or inlet five mUes from its mouth, that empties into the Chesa- 
peake. 

In the harbors of Boston and Portsmouth, N*. H., it is unnecessary for piles 
to be charred, or to have the bark on, or to have paint and other substances 
on them ; for the timber is secure fi-om serious damage by the shell-fish for 
twenty- five years, and that wUl be as long as the timber exposed to open air 
will contiQue clear of other decay. I would prepare or leave the bark on all 
the piles which I sliould drive in the harbors of New York and Baltimore ; 
for I believe that in a very dry season the worm will develope in the harbor 
of Baltimore below the basin. There have been sudi seasons. I am sure it 
will . be found to be more safe to have all the piles driven near the wharves 
of New York city, on the East or North river, prepared against the salt- 
water worm. In this harbor and its vicinity, it is positively necessary that 
the piles be protected, that is, that they are driven in bark^ or preserved in 
another manner as made plain in this communication. 

The bottom plank of a ship unprotected here, and kept submerged one sum- 
mer, will be destroyed. The inside, that is, the wood betwixt the out and 
inside surface of the plank, will be riddled to a honey-comb in appearance ; 
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and although 6o riddled, there caimot be seen a hole on the surfiuses where 
the animal eni&rs, I underscore the word "enters," because writers say 
that " the worm efni&rs iato the minute pores or perforations of the wood." 
Xt may be so — ^these animals may efnier ; but I doubt it, and I doubt that 
any ma*;. Hying or dead, ever saw one of these animals " excluded from the 
egg," As soon as they are brought forth (no matter how), they commence 
their ravages. On the surface of the wood exposed there is never a visible 
sign of an orifice whilst the wood is wet. Mark this: the sixteenth of an 
inch' from where we may say is the embryo, they have grown to a size in 
diameter equal to the distance grown ahead. These animals have a head or 
bivalved auger, two parts working on a hinge, something like small pearl 
cups with fine cutters (teeth), that look under the microscope well adapted to 
the destructive purpose, were the substance a custard to pass through, 
instead of its being, as it often is, a hard pine knot How strange it is that 
these creatures will perforate the hardest wood ; I often beUeve that they 
have a power (perhaps a peculiar acid) with which the hardest substances 
can be softened and perforated. 

These destructive animals have posteriorly two minute tubular inlets, 
through which the water as well as the oxygen can be drawn. "When a 
vessel's bottom is examined that has been prepared against the attack of the 
worm, by exposing the bottom to the sun so as to dry itj hundreds of these 
tubes can be seen thrust through the surface, that were invisible when the 
bottom plank was first cleansed of the weed. It is to get a supply of water 
to moisten them, that they make use of their membranous tubular appen- 
dages. 

One authority says, they were originally brought from India. I am almost 
certain that the aborigines of this country had to take their canoes out of the 
water to preserve them from their ravages. These animals, with all their 
destnictive powers, never bore through a ship's bottom plank — never pass 
through it to open space. The empty boxes which I have had in the river 
prove this beyond all doubt: more than one hundred boxes have been 
examined, and not an orifice to be seen on the inside of the box, and no 
place of entering on the outside surface ; all the parts that are injured by the 
worm, are betwixi the out and inside surfaces. If two pieces of wood are 
fitted together dose, these mollusks will pass on as if it were a solid block. 
They are the secret agents, the cause of many ships being " in the deep 
bosom of the ocean buried." So far as I have seen, there is no wood, bitter 
or sweet, except the cabbage-tree, that the worm would not attack or enter. 

1 have prepared many of the empty boxes by pauiting them, leaving a 
small part, the edges, hare^ purposely to invite attack ; and have never failed 
to have the animal in abundance. I have prepared rods not more than one 
fourth of an inch in diameter, with different kinds of paints, leaving one end 
bare ; the worm would appear at the bare end, and bore on to the other end 
of the rod, one foot in length. 

The boxes prepared with paint have not been damaged, except from the 
injury commencing at the select part left bare or unprepared. The boards of 
the boxes were generally three eighths of an mch thick ; by holding the box 

16 
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up to the light after the death of the animal, the meandering of the worm can 
be traced very close to the outside, and as dose to the inside surface ; but 
never passing through into the water, or to open space inside of the surface. 
Ab they progress through the wood, they take care to keep in separate cells; 
and how strange it is, when their mouth-pieces come to an inconceivable 
thinnefis of the outside surface, or very near one of their species, they "try 
back" — ^tum from the opening they would cause by interfering with their 
neighbor's habitation. 

Many vessels proceed to sea having parts of their bottoms destroyed, which 
is unknown to the captain, owners, or underwriters. One nail-^iole in a sheet 
of copper neglected, having no nail driven in to stop the vacsmcy, might be 
the cause of the loss of a ship ; for wherever the water has access to the wood, 
certainly there the worm will be found. A ship with a copper bottom may 
be in Norfolk harbor, and her bottom suppose<l^to be perfect; at the same 
time one or two sheets of copper may be off, and the worms may have com- 
pletely destroyed the irmde of the plank that is betwixt the inner and outer 
surface. This perforated part of the bottom may strike against a hard object 
at sea, the plank be broken in, and the ship lost. I do not doubt the above 
has frequently been the case. Where a ship's bottom is not protected with 
copper, frequent search should be made for these animals, by which many 
lives might be prolonged and valuable property saved. 

It has been observed by a writer, that these animals do a great benefit 
to commerce by destroying the floating wrecks at sea^ and sunken logs in 
harbors. 

In specimens of wood which are left in the river for more than one season, 
there will be found, after the winter has passed away, the animal alive in 
many of the cells. There will be seen also many cells without the animal : 
after its death the shell gets broken, and the animal (a mere paste) is washed 
away by the waters. 

I believe I have said enough of these enemies to the commercial world, to 
all foundations requiring piling, and to the wood material generally, wher- 
ever kept in the salt water in a temperate climate. 

In regard to the preventives against the ravages of these destructive 
creatures, I will offer a few remarks. 

Tredgold says that they never touch bitter wood. I tried all kinds of wood 
used in building; they bore aJl. He also says, that charring the surface is 
not found to be of any use. He is certainly mistaken : no worm is found in 
charcoal ; it is too pure. The charcoal must rub off before the worm can do 
damage ; a pile may remain submerged for a century, if the charcoal part be 
perfect. Should the charred part be worn off by the ebbing and flowing of 
the tide, and the wood be subject to the action of the water, the sbell-fiii is 
sure to appear. One great neglect in charring is, that the heat required to 
bum the wood to charcoal on its outside surface will cause a disruption, a 
fissure, that the fire does not reach ; this crack remains uncharred, the water 
reaches the naked wood, and the terrible animal appears. Fill these fissures 
or cracks with hot coal tar, and the piles will be safe as long as the charring 
is perfect, and the coal tar does not pass off; or you might fill the fissures 
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with two or three coats of white lead, white zinc, red lead, tallow, or any good 
strong-bodied paint, and the piles would be secure as long as the charring 
and paints remain uninjured. Sheets of copper are used by all the mercantile 
and naval world as the very best article. It lasts longer and is 'cheaper in • 
the end than any other metallic substance. Iron soon corrodes and becomes 
loose, the barnacle and sea-weed fasten on it much more than on copper; 
sheets of zinc have been used, but they soon wear away ; lead is too heavy. 

Any strong-bodied paint, such as white zinc, white or red lead, verdigris, 
Ross's metallic, Edwards's red — ^three coats of these pamts will secure the 
bottom of a ship one or two years from the salt-water worm. Three coats of 
hot coal tar and three coats of hot naphtha, applied to dry wood that the 
pores may be filled with the liquid, will keep the animal off, provided these 
substances are not rubbed off so as to leave the wood naked. It is quite pos- 
sible that, after a year or two, the paint would become insipid, and come off 
in sheets or scales — familiarly called "scaling off;" whenever this takes place, 
the wood is in danger. The coal tar and the naphtha may, in a year or more, 
pass off by being dissipated, drawn out by the flowing and ebbing tides. It 
is certain, that as long as the above substances retain their purity, and can 
be kept on the wood, the wood will be perfect from the water ; and I am sure 
the worm cannot develope itself, unless the water reaches the wood. 

It has been suggested, that if wood were first saturated with corrosive 
sublimate and then well painted, it would be an excellent preventive. It 
would most certainly protect the wood from the ravages of the worm; but it 
would be found to be quite troublesome to saturate the bottom plank of a 
large ship before or after it was put on the frame of the ship. Three coats of 
white zinc paint would have the same effect to keep the animal from the wood, 
as the poison and two coats of white zinc paint. 

The bark of aU trees, as long as it can be kept on, is positively one of the 
best securities for piles, except copper : copper is superior to all metals or 
substances known as regards protection from the ravages of the salt-water 
worm. White zinc paint is superior to copper in keeping the coral deposits 
off of the bottoms of ships. The deposits in the West Indies are in the form 
of vegetation, viz. trees with their branches, all tubular, and containing 
insects. In Norfolk harbor, the common barnacle and often the oyster are 
the deposits. These accretions are great hindrances to the saihng of ships : 
when a ship's bottom is filled with sea-weed, or the common barnacle, or 
any coral formation, the sailors say the ship is " very foul " and cannot sail 
fast. 

To preserve piles, I would drive all I could with the bark on. There is no 
danger whilst the bark is kept on. The barnacle on piles does no injury. 
Charring is excellent, provided the fissures are filled with hot coal tar, or some 
other substance of equal virtue, such as the paints already named. White 
zinc paint will be found excellent to keep the shell-fish from the wood where 
piles may have the bark broken off before being driven. 

1 beUeve that three coats of white zinc paint are next best to copper as a 
preservative against the ravages of these destructive evil-doers. 
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THB UTILITY OP BBAN IN BREAD, AS TEITOING TO AID INTESTINAL 

EVACUATIONS. 

It appears certain that constipation is more frequent than formerly. One 
great cause of this is our mode of sifting com, the result of which is, the 
extraction of all the bran contained in the flour, when done, as it now is, to 
20 or 25 per cent, instead of 10 or 12 per cent., which used to be the amount 
removed twenty years ago. M. Mouriet considers, that in the internal part 
of the pellicle there exists a ferment which renders starch fluid, and which 
has the property of converting this substance into sugar, which otherwise 
would be rejected by the intestines as unassimUable. Thus, if bread in which 
the bran is left is not so nourishing as bread which is deprived of it, this 
inferiority is compensated for by qualities which are important with respect 
to digestibility ; it is also more rapid.* Moreover, whether from its fermenting 
properties, or by a mechanical effect of the ligneous matters which it con- 
tains, it has the effect of increasing the peristaltic movement of the intestines, 
and consequently of aiding their evacuations. Bran has at all times one ines- 
timable advantage over medicinal drugs : it does not fatigue the digestive 
organs, and frustrate tiie intestinal contraction, whidi is, to the degree 
desired by nature, necessary for the regularity of the functions. Finally, it 
has not the disadvantage of medicinal substances, of losing its efficacy from 
habit, and thus requiring increasing doses to keep up its action. Liebig says, 
that the separation of bran from the flour is rather injv/rious (han useful to 
nutrition. In many parts of Grermany, and almost all over France, the pea- 
santry use the bran with the flour, and there are no people whose digestion 
is in a better state. It should be remembered, too, that by using unbolted 
flour for bread, we increase the product at least a fifth or sixth. — Journal de 
Chimie Medicals. 

MORTALITY FROM CHLOROFORM. 

It appears that the mortality in the London hospitals has increased since 
the introduction of etherization from 21 to 33 per cent. ; or, to vary the ex- 
pression, instead of amputation being fatal in a less proportion than 1 in 4 of 
those operated upon, it now proves fatal to 1 in 3. Is not so enormous a 
sacrifice of life too high a price to be paid for anaesthesia, even granting that 
this cannot be otherwise obtained with perfect safety ? Is life to be held as 
nothing when compared to pain ? — Medical Times and Gazette. 

ON THE CAUSE OF THE FLUIDITY OF THE BLOOD. 

One of the most valuable papers brought before the British Association at 
its last meeting, was one by Dr. Richardson, on the cause of the fluidity of 
the blood. The point of Dr. B.'s researches consisted in the discovery of the 
volatile alkali, ammonia, as a constituent of the living blood, and its escape 
from blood abstracted from the body. The author related a long series 'of 
demonstrative experiments, all proving not only that ammonia was present 
in the blood, but that upon its presence the solubility of the fibrine, and 
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therefore the fluidity of blood, depended. The peculiarity of this demon- 
stration of the cause of the fluidity of the blood is, that it explains the differ- 
ent hypotheses which have previously been offered on this question, and 
shows in how far these hypotheses have approached or fell short of the 
truth. In concluding his paper, Dr. Richardson pointed out that ammonia^ in 
combination with carbonic acid gas, is a constant constituent of the air 
expired in the breath. The presence of ammonia in the animal economy, and 
its evolution in respiration, was of interest in that it connected more closely 
the limit that exists between the animal and vegetable worlds. But the sub- 
ject was of the greatest importance in relation to the causes, the nature, and 
the treatment of various diseases. 

ON THE PROPAGATION OF OYSTERS. 

Mr. T. C. Eyton, in a report to the British Association at its last meeting, 
on the oyster beds and oysters of the British shores, stated, that he had found, 
on examining the spawn of three oysters, on a rough calculation the number of 
young was about three millions ; they were semirtransparent, with two red- 
dish elongated dots placed on each side, behind the ciliae, which were in 
constant motion, and they are exceedingly tenacious of life. From observ- 
ations made, it appears that the month might be advantageously altered in 
many beds, so that the markets might be supphed throughout the greater part 
of the year. The depth of water is the chief cause of the different time of 
spawning. The common opinion -that oysters spawn in masses is erroneous ; 
and for the benefit of oyster-eaters, it appears that they are best for the table 
out of shallow water and at the entrance of rivers, as they feed quicker in such 
situations. 

ON THE DICECIOUS CHARACTER OF THE ROTIFERA. 

Mr. Gosse, in a communication to the Royal Society, shows that Ehrenberg's 
conclusions respecting the hermaphrodite nature of the Rotifera are not borne 
out by facts. In 1848, Mr. BrightweU announced his important discovery of 
separate sexes in a Rotiferous animal, since named AspUmchirui. The dioecious 
character has been subsequently extended &om a species to a genus, and from 
the various analogies which have been discovered between them and other 
animals, Mr. Gosse assigns to the Rotifera a zoological position among the 
articulata. 

CURIOUS ANATOanCAL COLLECTION. 

M. Serbes, of the Jardin des Plantes, Paris, availing himself of the oppor- 
tunity which the war in the East afforded of collecting a great variety of 
types of human heads, until now unrepresented in the museums of Europe, 
directed the persons in charge of the French Hospitals at Constantinople to 
make the desired collection and send it to him. These heads were preserved, 
just as they were severed from ttie body, by means of a new process dis- 
covered by M. Roux, of Paris. The process consists in placmg around the 
dead matter — ^first, earth on which sulphuric acid has been poured, and with 
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which flowers of sulphur have afterwards been mixed ; and secondly, after 
the earth has been placed around the object to be preserved, m pouring orep 
the earth a certain quantity of chloroform. The case must be in lead and 
hermetically sealed. An interesting fact connected with the process is, that 
it is not only useful in preserving dead bodies in hermetically sealed cases, 
but after remaining a certain time in this preparationf they resist the action 
of the atmosphere. 

ABTIFIOIAL PBODUCrriON OF FISH. 

M. Coste, the French ichthyologist, communicated a curious and important 
fact to the Academy of Sciences of Paris in its last sitting — ^namely, that in 
the cisterns for the artificial production of fish which he has established in the 
College de France, a female trout produced by the artificial process, and aged 
two years and a hal^ deposited in a few days 1065 eggs, and that they 
were fecundated with perfect success, and with comparative little loss, by the 
milt of a male trout, aged nineteen months, also produced artificially. This 
is the first instance on record of artificially'produced trout having reproduced, 
and having done so, not in a river or stre^bn, but in a mere cistern in which 
the water is only renewed. 

BRINK A POISON. 

M. Reynal, of the Yeterinary School at Ayort^ France, has communicated 
to the Imperial Academy of Medicine the results of investigations upon the 
poisonous properties acquired by brine, after a considerable length of time, 
in which pork or other meats had been salted or pickled. The poisonous 
properties, he states, are acquired in two or three months after the prepara- 
tion of the brine, and its use then, mixed with food for any length of time, 
even although in small quantities, may produce death. A simple solution of 
salt in water, after the same length of time, does not produce the same effect 
The poison acts as a local irritant, exciting violent intestinal congestion and 
inflammation. It likewise increases the secretion of the skin and kidneys, 
and exerts a direct effect upon the nervous system, giving rise to trembling, 
loss of sensation, convulsions, &q. 

VIVIPAROUS FISHES. 

At a recent meeting of the Boston Society of Natural History, Prof. Agassiz 
stated that, a few years since he had described a new family of fishes, 
EmbiotocoidoR^ in whidi the mode of reproduction is viviparous. He had now 
to announce the fact, that, in another family, and one well known, there is 
likewise viviparous reproduction. He had recently been examining the ' 
ovary of the common haddock, and had found the ova already passed the 
stages of segmentation. He had not yet been able to examine them during 
the latest periods of development, but he had no doubt that the embryos 
were developed within the ovary. He thought, however, that the young 
might be brought forth in some kind of an envelope, and thus escape observa- 
tion. In the cod, whiting, and American hake, the ova likewise undwga 
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development in the ovary. Pro£ Agassiz was informed by l^e fisherman 
who had supplied him with the specimens in which this discovery was made, 
that he had for a long time supposed that the young were formed in the 
parent. 

Prof. Agassiz had been endeavoring to find homologies of development in 
all animals of the vertebrated type, and had succeeded in tracing them so &r 
as to be able to distinguish between vertebrata and invertebrata in the 
earliest stages of development of the egg. 

The President remarked that every new instance of ovarian impregnation 
was of great importance. The most recent researches go to prove that the 
seminal fluid comes in direct contact with the ovum, and perhaps enters into 
its substance ; but in Anableps, the. ovum is surrounded by a membrane 
which would tend to prevent any such entrance. 

Prof. Agassiz observed that he considered fecundation as a series of acts 
rather than a single act In Ohelonians, the circumstances under which the 
eggs are developed, would lead to the inference that an impulse is first 
received from the male, and then that four successive copulations in four suc- 
cessive years, twice a year, are necessary before segmentation takes place in 
the egg. In the haddock, ovarian gestation has this physiological import, 
that it shows that what is a normal condition in one animal of a certain type, 
may be abnormal^ and occur only exceptionally in another animal of the 
same type, as in man and other of the higher forms of vertebrata. 

DISTErBUnON OP AMEEICAN TUBTUSS. 

At a recent meeting of the Boston Society of Natural History, Prof. Agassiz 
stated, that ho had been engaged in an investigation into the Geographical 
distribution of the Turties of this coimtry. For a correct determination of 
specific differences, it became necessary to collect specimens from all parts of 
the country as extensively as possible, and he thinks he has obtained speci- 
mens of nearly all the species existing m North America^ and that he has 
been able to trace their geographical distribution very completely. The 
results to which he has arrived show this fact, that several species which have 
been supposed identical throughout their whole geographical range, are 
now demonstrated to be really distinct ; whilst others which have been de- 
scribed as dlfierent species, the young alone in some instances having served 
for description, have been found to be one and the same. He particularly 
called attention to the danger of describing species solely on theoretical 
grounds as different because they inhabit different parts of the world, or as 
identical from general resemblances. Dumeril and Bibron in their work on 
Herpetology, and others, have attempted to identify marine turtles of differ- 
ent waters without sufficient authority. Prof Agassiz had taken particular 
pains to enquire about the Sphagis or Leather-backed Turtle, which is found 
from the West Indies, northward, and which has been taken at Cape Cod. 
This animal has been said to inhabit the Mediterranean, but after a thorough 
investigation he can find only seven or eight instances recorded of its 
having been found there. The museum at Salem fomishes an opportunity for 
distinguishing between the Imbricata of the West Indies and that of the 
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Indian Ocean, which have been considered the same. Holbrook describes the 
Tiyonix of Georgia as existing in the Northern Lakes, and he traces the exact 
course by which it could ascend along the coast and up the Mississippi river to 
the lakes. But Pro£ Agassiz finds that there are four dififerent species in the 
United States, three of which are to be included in the one species of Hol- 
brook, and that each species has its own limited locality. 

The Chelidra, or Snapping Turtles, have the most extensive geographical 
range of any of the chelonians. The snapping turtle of Massachusetts is found 
in South Carolina, Alabama, Louisiana, Missouri, and even at the head waters 
of the Osage. 

Of the fieonily of Emydse, E. Blandingii is the true type. The swimming 
Emydse are either southern or western species ; there are none in New Eng- 
land except those which have only a limited power of swimming. 

Emys Oregonensis was described by Nuttall as existing west of the Bocky 
Mountains. Prof Agassiz doubts its existence west of the Bocky Mountains, 
because no turtles have been found in those high regions lying between the 
Bocky Mountains and the Sierra Nevada. Upon the Alleghanies turtles have 
been found at a height of eleven hundred feet only, and there are no indications 
of their existence above this height He has had two specimens from localities 
east of the Bocky Mountains, one of which was brought from Minnesota. He 
thinks Mr. Nuttall's specimen must have come from this side of the mountains. 

Profl Agassiz concluded that there is no general law regulating the dis- 
tribution of the chelonians of North America. They are distributed through 
four grand divisions of the country, a north-eastern, a southern, and a Pacific 
range. The facts of their geographical distribution are now well established, 
but the reasons are by no means evident at present The probability is, that 
different individuals of the same species of animals are adapted, by peculiar 
organizations, to different climacteric influences, and that there is no general 
law of distribution for which physical agents can account 

OBSEEVATIONS ON DEAFNESS. 

Granville White, Esq., communicates to the New York Post the following 
observations on deafness : 

Many years ago, while pursuing an investigation of a psychological nature^ 
we obtained the discovery that the sound which is produced by inserting the 
fingers within the ears, or by covering them with the hands, is occasioned by 
the circulation throughout tiie body, and is conveyed to the hearing through 
the hand. Should another individual dose our ears with his hands, the rum- 
bling sound which is obtained proceeds from him. No lifeless body can pro- 
duce the samei unless it acts as a conductor from the hand or person who 
supports it. Hence it may be determined, by a reference to the organ of 
hearing, when the blood ceases to flow and life becomes extinct. 

By inserting a cork within the ear — ^inclining the head for the purpose — 
with no other support than the ear's orifice, a very slight sound only can be 
obtained, which is caused by its contact with the sides of the orifice, and 
thence conducted to the tympanum; but, by pinching the cork with the 
fingers, the buzzing will be increased to such an extent as to furnish sufficient 
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evidence of the truth of the theory. The same rumbling is sometimes observed 
in yawning ; oftener, however, when the yawning organs act with the mouth 
closed ; also, to a slight extent, in swallowing. By the action of these organs, 
the curves of the avenues to the drum become distorted — ^lose their natural 
fijrms — and the sides of the orifice are thrown into its own funnel, which con- 
ducts the sound. "We can, at pleasure, produce the buzzing by a contraction 
of the muscles in the region of the ear, deforming thereby the channel to the 
drum. 

Being folly satisfied of the validity of this theory of the sound of circulation, 
and aware that many persons, partially dea^ hear an incessant rumbling, I am 
convinced that it is occasioned by malformation of the orifice, or fonnel to the 
tympanum — ^the projection of its sides causing the obstruction of other sounds, 
and conveying its own buzzing of circulation, the same as from the inserted 
fingers. An excess of ear wax may, however, produce a similar effect. Per- 
sons of deficient hearing can learn whether it is an orifice defect by the 
expansion therein of a pair of small pincers. 

ACTION OF SUGAR ON THE TEETH. 

M. Larez, of France, in the course of his investigations on the teeth, has 
arrived at the following conclusions : — 

1st Refined sugar, from either cane or beets, is injurious to healthy teeth, 
either by immediate contact with these organs, or by the gas developed, 
owing to its stoppage in the stomach. 

2nd. If a tooth, is macerated in a saturated solution of sugar, it is so much 
altered in the chemical composition that it becomes gelatinous, and its 
enamel opaque, spongy, and easily broken. 

3rd. This modification is due, not to free acid, but to a tendency of sugar 
to combine with the calcareous basis of the tooth. 

ON THE UNITY OF THE HUMAN RACE. 

In a discussion which incidentally arose on this subject at the last meeting 
of the American Association, Prof. Agassiz made the following remarks: — 

He regretted that this subject could not be discussed without seemmg to 
many to involve a religious prejudice. But he was bold to affirm that 
difierences exist between the races of men, greater than do exist between 
animals of different species. Take the family of monkeys, our next cousins. 
The monkeys constitute a family — ^all monkejrs sharing the same structural 
endowments, capabilities and propensities, even as men share theirs. The 
monkey family is a unity, even as the human family is — ^and no more so. I 
never have denied ihe unity of ike human family; on the other hand I insist 
upon it. Its unity is recognised in its physical, intellectual, and moral 
endowments — ^the three points of superiority over all other animals that con- 
stitute its indivisible unity. And there is the same unity m the monkeys ; 
in them the same identity of structure, instincts, wants. 

And yet the Orang, the African type of monkey, is so different from the 
Chimpanzee, the Asiatic type, that zoologists make them two distinct genera- 
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Now between the races of men there is a greater difference than between the 
Orang and the Chimpanzee. For instance, nature seldom causes the relative 
position of the upper and lower teeth to differ in the individuals of the same 
genera ; yet the teeth of the races of men do differ more than the teeth of 
these two genera of monkeys. That word species very much distracts us, so 
loosely la it used. Let us not quarrel about words, however. Let us study con- 
scientiously the differences between the races, and when they are found to be so 
great that one race positively could not be derived from the other, then it is time 
enough to enquire how they originated. In immediate prospect, however, 
for our investigation is the question of the natural bounds of the races. 
There are facts enough in the animal world to justify the expectation that we 
may then find that there were independent and repeated origins for men. 

EXTRAOEDINABY FLIGHT OP THE CABBIEB PIGEON. 

In 1860, on the 6th of October, Sir John Ross despatched a young pair of 
pigeons from Assistance Bay, a little to the west of Wellington Sound, and 
on .the 13th of October, a pigeon made his appearance at the dovecot in 
Ayrshire, Scotland, from whence Sir John had the two pairs of pigeons which 
he took out The distance direct between the two places is about 2000 
miles. The dovecot was under repair at this time^ and the pigeons belonging 
to it had been removed ; but the servants of the house were struck with the 
appearance and motions of this stranger. After a short stay it went to the 
pigeon-house of a neighboring proprietor, where it was caught, and sent back 
to the lady who originally owned it. She at once recognised it as one of 
those which she had given to Sir John Ross, but to put the matter to the 
test, it was carried into the pigeon-house, when out of many niches it directly 
went to the one in which it had been hatched. No doubt remained in the 
mind of the lady of the identity of the bird. 

By what extraordinary power did this interesting bird find its way, and 
by what route did it come? 

RESISTANCE OF INSECTS TO INFLUENCE OF COLD. 

Dr. Wyman, at a recent meeting of the Boston Society of Natural History, 
stated that he had examined chrysalids of the common mud wasp, a species 
of pdopcBiiSj and found that they were not frozen during the coldest weather. 
On the morning of February 7th, when the thermometer had been — 18° F. 
and had risen to about — 8** F., they were still unfrozen, and when removed 
from their pupa cases, made obvious muscular motions. The pupa preserved 
its usual transparency and flexibility ; when crushed upon the surfiwie upon 
which they rested, the fluids of the body instantly became opaque and were 
congealed. The question naturally presents itself as to the source of the 
heat which enables them to preserve their temperature, when exposed to so 
low a degree of cold. The non-conductors by which they are surrounded, 
consist of a casting of mud, and within this a tightly woven, but thin, silky 
cocoon. It would seem that so small a body, exposed to cold so intense^ 
must have an internal source of heat. He had also examined the eggs of 
the moth of the cankerworm, and found their contents unfrozen. 
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NEW PLANETS DISCOVERED IN 1856. 

The number of planetary bodies belonging to the solar system has been 
increased during the past year, by the discovery of five new asteroids. The 
whole number of the asteroids at present date is forty-two. 

The thirty-eighth asteroid, appearing as a star of the tenth magnitude, 
was discovered by M. Chagomac, at Paris, on the 12th of January. It 
has received the name o£Leda. 

In announcing this discovery to the French Academy, M. Leverrier 
remarked that he was now convmced that a large number of small planets 
exist between Mars and Jupiter, and that before 1860, probably as many as 
a hundred will have been detected. 

On the 8th of February, M. Ghaoomac also discovered the 39th asteroid, 
which appears as a star of the 9th magnitude, and has been called LcbUHcl 

On the 81st of March, M. Goldschmidt at Paris, discovered the 40th 
asteroid, Edrmonia. It appears as a star of the 9-lOth magnitude. 

On the 22d of May, M. Goldschmidt discovered the 41st asteroid, Daphne, 
appearing as a star of the 11-1 2th magnitude. 

On the 23d of May, the 42d asteroid, Isis^ was discovered by Mr. Poyson, 
of the Eadcliffe observatory, Oxford, England. It was then rather brighter 
than a star of the 10th magnitude. 

ON THE ORIGINAL ASTEROID PLANET. 

In a paper read to the American Association, Albany, Professor Alexander 
succinctly re-stated the principal features of his hypothesis advanced last 
year, viz. that there was originally but one planet between Mars and Jupiter, 
and that this, instead of the ordinary form, approximating closely to a sphere, 
had the shape much like that of a very thin wafer, the equatorial diameter 
being enormous ui comparison with the polar. In one determination of the 
equatorial diameter he made use of the mass of the planet derived from a 
new relation of masses and distances, which itself seemed to be d consequence 
of the nebular hypothesis. Four other determinations were, however, given 
in that connexion; but that which included the most extensive relations 
was also the most consistent with other and independent results. 

The other method of obtaining the equatorial diameter consisted, as before, 
in determining and applying the difference of the velocities of those asteroids 
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which approach most nearly to one, and live in their aphelia and pmheli* 
respectively. 
The two independent results were as follows: — 

Equatorial diameter j 63* 846 \ °^^®^ 

The polar diameter must have been very small, as it was independent of 
the density. With a density equal to that of the earth, it would be only from 
about 8^ to 11^ miles. No less than eleven facts were stated, which this 
hypothesis would reconcile. The recently discovered asteroids had the posi- 
tion of their orbits represented, and the inclination of the orbit of the original 
planet was deduced anew, and found to be about 4 deg. 20 min. 

THB ASTSBOmS. 

The following paper has been communicated by Daniel Yaughan, Esq., of 
Cincinnati : Of the planets already discovered between Mars and Jupiter, 
none move in orbits having an eccentricity greater than -i^, nor less than -J^ 
of their mean distance from the sun. In title orbits of the eight large planets 
of the solar system, the ratio between the least and greatest eccentricities is a 
little over thirty. If we leave out the orbits of Mercury and Venus, the ratio 
will be nearly eleven. In the Satumian system, the ratio of the least and 
greatest eccentricities exceeds 20, while in the asteroids, which comprise five 
times as many members, the ratio is less than four. 

The total absence of orbits of small eccentricities in the asteroidal region, ia 
fiEital to the idea^ that these small bodies originated in the destruction of a pri- 
mitive planet by centrifugal force; and neither this, nor the hypothesis of 
Olbers, can account for the great inclination to the ecliptic of the orbits oi 
PaUas, Euphrosyne, Phocea, Hebe, and Egeria. An impulse capable of 
deflecting any of the fragments of a shattered world 25 degrees from the 
plane in which it previously moved, should have imparted a hjrperbolic orbit 
to those fragments which were projected in the direction of its motion at the 
time of the supposed catastrophe. The fragments thrown in an opposite 
direction, with the same force, should, at their perihelia^ approach as dose to 
the sun as the planet Mercury. Had the asteroids been produced by the 
destruction of a single world, the ellipses which they describe should exhibit 
the greatest discrepancy in size and eccentricity, and should inj^rsect the 
orbits of the nearest and most distant members of the solar system. 

These difficulties can be only removed by supposing a collusion of two 
planets once occupying the region beyond Mars. In such an event, it is evi- 
dent that the fragments of both worlds should fly into space, in a plane perpen- 
dicular to the line in which both moved, when the terrible encounter was at 
hand. The fragments should, accordingly, have the magnitude and eccen- 
tridty of their new orbits confined to a very limited range, but would be per- 
mitted t^ deviate, to the greatest degree, from the ecliptic, or from the plane 
of their primitive motion. It is probable, that so violent a mechanical action 
would produce heat enough to bring the fragments into a molten condition. 

There is reason to suspect the existence of two groups of asteroids in the 
Satumian system. Judging from the mean ratio whixsh subsists between the 
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^^itances of his (Saturn's) aatelUtes, it would seem thftt there is room for two 
between Bhea and Titao, and for two others between Hyperion and Japetus. 
If these yacancies are not Med hj future disooyeries, they must afford strong 
grounds for believing, that two pairs of secondary planets have been destroyed 
by mutual collisions, and converted into two groups of asteroids. 

PABALLAX OF THE FIXED STABS. 

M. Stniv6, the astronomical director of the Pulkowa Observatory, Russia, 
in his recent annual report says: — ^In my astronomical pursuits the parallaxes 
of fixed stars have taken a prominent part during the last year, and I think 
I have made a considerable progress in these researches. Now that the 
methods of observation are entirely fixed, I am quite sure that if there is a 
difference of parallax of O"*! between any couple of stars situated at a dis- 
tance less than 5' from another, four observations made at the epochs of 
maxima and minima will be entirely sufficient to prove its existence and to 
define its amount within very narrow limits. 

A short review of my observations shows that /x Cassiopeiae has a parallax 
of more than O'-S, n Cassiopeiae of more than 0''-2, and Capella of between 
O"'! and 0''*2. For all these oases, the results obtained by the angles of 
position agree remarkably with those furnished by the distances. 

The observations of other stars, namely, of o Tauxi, a Aquilse, o Andro- 
medse, and a Cassiopeiae, are about to be closed ; but to guard me against any 
pre-occupation, not even the first step has been made for the reduction of 
these observations. 

RECENT OBSERVATIONS ON THE SUN. 

M. Leverrier, in offering a series of tables relative to the sun at a recent 
meeting of the French Academy, remarked, theory alone does not suffice 
to represent the total of observations made during the last century, not even 
if account be made of the influence of all the known masses of our planetary 
system. "I think I have ground to conclude," says Leverrier, "that 
besides the movement whose cause is known to us, the solar perigee under- 
goes an oscillation whose amplitude is 60, and the period 66 2-3 years. 
When we do not stop at the observations of 1'755, 1801, and 1845, but 
consider besides the intermediate determinations, it will be seen that the 
greatest equation of the centre also presents a slight secular variation ; and 
further, that the secular variation of that element cannot be entirely produced 
by the masses at present admitted into the reckoning." 

OBSERVATIONS ON SATURN. 

At a late meeting of the American Academy, Mr. W. E. Bond exhibited 
some diagrams of the planet Saturn, and mentioned various facts concerning 
it ; namely, that the inner edge of the rings is constantly approaching the . 
planet itself; that the ball is seen through the rings, which are consequently 
transparent ; that the color is different in different parts of the rings, the 
«0[iiatorial regions being white, the temperate region reddish, and the polar 
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bluish. He also mentioned that the shadow of the ball upon the ring can -be 
seen on both sides of it, being on one side rather £aint, but on the other quite 
decided. This anomalous appearance he first noticed in October, 1852, and 
as yet he could give no satisfactory explanation of it, nor of the singular 
shape of the shadow, the convexity of which was towards the ball, instead 
of from it, as it might be expected to be. His observations were made with 
the great Cambridge Refractor in the years 1852, 1864, and 1855. 

Prof Pierce, at the American Association, in a discussion on the constitu- 
tion of Saturn's ring, observed, that the analogy between the ring of Saturn 
and the belt of the asteroids, was worthy of notice. It was to be remem- 
bered that in order to have Saturn's ring remain continuous and flattened 
into so ihin a sheet, the radial or vertical tide in the ring produced by the 
satellites must be neither too large nor too small But if the solar system 
were formed according to the nebular hypothesis, the tides in the remaining 
mass, after the formation of Jupiter, must have been, from his great size, 
extraordinarily great, and have produced a different sort of ring at the 
distance of the asteroids from those produced for the other planets. 

Mr. Vaughan observed that the orbits of interior planets would rend^ 
those of exterior ones circular, as grinding a' stopper in the neck of a jar 
rendered it circular. 

ON THE NEBULAR HYPOTHESIS. 

The following is an abstract of a paper read before the American Associa- 
tion, Albany, 1856, by Prof. Alexander, on the above subject: Prof. A. 
observed that this hypothesis had long borne the reproach of atheism, but borne 
it unjustly. It is not necessary in this hypothesis to substitue blind force for 
intelligent arrangement. Any theory must fail which would substitute any- 
thing for Grod's wisdom and power. Go back with this theory to a period 
so remote that even geology never dreamed of it, and ask how did it happen 
that a gaseous ring rolled itself up into a world so exactly adapted in the 
length of its years and its days, its seasons and its physical constitution, to 
the abode of intelligent races ? How did it happen, he asked it reverently, 
but because God reigns from everlasting to everlasting, and because God is 
true? Laplace's hypothesis is no more atheistic than the law of gravity. It 
has been, it is true, enormously abused and made use of for atheistic purposes; 
but we have yet to learn that what has been abused is thereby made untrue, 
and we shall be slow to take that lesson on the bare authority of those who, 
upon their own showing, are but the descendants of monkeys improved. But 
it is sai^ the foundation of Laplace's theory has been knocked away from 
under it ; that the nebulas seen by Herschel, by which the hypothesis was 
suggested, are all resolved by Lord Rosse's telescope. But this is nQ| the fact 
But suppose it were, does it follow that when the thing which suggests a 
theory falls the theory falls with it? Columbus started for the "Western 
World in confident expectation of reaching the Indies ; did he, because he 
did not find the Indies, find nothing ? If we reason as those do who think 
the resolution of nebulae disproves the nebular hypothesis, we must say that 
this continent does not exist. But we need care nothing for nebulsd so I<Hig 
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as comets and the zodiacal light, and the phenomena seen at the eclipses of 
the sun, prove to us that there is nebular matter about our solar system. 
We do not serve the cause of truth by condemning so beautifhl a tlieory 
unheard, and giving it the name of atheistia Pro£ Alexander thought that 
Laplace himself died believing in a personal Deity. He then proceeded to a 
discussion of the relative densities and distances of the planets, and from tliese 
and other phenomena drew, by mathematical reasoning, confirmations of the 
hypothesis of Laplace. 

ON THE SUKFACE OP THE MOON. 

Prof. Phillips, of England, in the course of some remarks at the last meet- 
ing of the British Association, on /Ae Lancvr Mountains^ observed that daily 
experience showed that the more their telescopic power was increased, the 
less circular appeared the lunar craters, and the less smooth the surface of 
the moon. All was sharp and irritated — a perfect representation of its past 
history. On the much mooted question as to there being traces of the action 
of water on the surface of the moon as now presented to us, the Professor 
said .that at one time he believed that there was no trace of water to be seen, 
but he confessed that more recent observations, particularly those made with 
Lord Bosse's telescope, shook his belief in that opinion. 

At a subsequent meeting, the subject of the physical character of the moon^s 
surface being under discussion, Prof. Phillips conmiented on the continually 
growing exactness with which the telescope was appUed to the delineation of 
the lunar scenery, which, to inferior instruments, appearing smooth and even, 
revealed itself to more powerfiil scrutiny as altogether uneven, mostly rugged 
land, deeply cut by chasms, and soaring into angular pinnados. The so- 
called seas, under this scrutiny, appear destitute of water, and their surface, 
under low angles of incident hght, becomes roughened with little points and 
minute craters, or undulated by long winding ridges of very small elevation, 
comparable to the gravel ridges of Ireland and Scandinavia. On the question 
thus and in other ways raised for discussion, whether the moon, now devoid 
of water on the face she presents to us, contains traces of ancient watery 
movement. Prof Phillips called attention to the numerous straight rifts and 
winding " Rillen," as the Germans call them, which, to clear telescopes only, 
reveal themselves in many tracts of the lunar land. And turning to Gassendi, 
the mountain which, in connection with Mare Humorum, had been allotted 
to himself for his survey, according to the system adopted at the meeting of 
the Association in 1863, he described its long encircling wall, broken through 
towards Mare Humoruifi, duplicate in one part, crossed by three deep narrow 
clefts in another, and partly interrupted by a great oval crateriform appendage, 
which is broken down or deficient on the side against the great crater of 
GassendL Here, concentrating to, or diverging fi-om, the smaller crateriform 
appendage, are seen, but only with good instruments, many branching ridges 
and hollows, whose stems are towards the small crater, and whose extre- 
mities reach towards the mountains in the middle of Gassendi If these are 
branching tracts of volcanic matter poured out fi'om the smaller crater, their 
slope will be from it ; if they be due to alluvial action, their slope will be 
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towuds it; and this is a test whichi pwhaps, can be aooorately a^^Hed in 
this sitaation, bj carefully delineating the shadows which fall in morning and 
evening from the lofty walls of the crater. 

Mr. Nasmith, on the question of ancient traces of water in the moon, main- 
tained the negative, and expressed his conviction that all the appearances 
sometimes relied on for the affirmative were explicable by considerations of 
the peculiar character of the old volcanic operati(ms on the moon. 

SOLAB SPOTS. 

The following is an abstract of a paper communicated to the American 
Association on the above subject, by Dr. Peters, of Denmark: — 

His conclusions, he said, were drawn from observations made in Naples, in 
the year 1845-6. He and his collaborateurs had computed eight hundred 
and thirteen heliographic places of two hundred and eighty-six spots. They 
had ascertained that the spots were not invariably attached to the sun's sur- 
face, but that they had motions of their own. These motions were a general 
tendency to move towards the equator, and where a new spot broke out in 
the neighborhood of another, the old one moved away from it as if it were 
pushed away. New spots generally broke out to the east of old ones, and 
had a motion towards the west, and the motions in longitude were far more 
considerable than those in latitude. These motions were in some instances at 
the rate of three or four hundred miles in an hour. Two zones of the sun's 
sur&ce were particularly fruitful in spots; the maximums occurring at the 
parallels of 21 degrees of north latitude, and 17 degrees of south. Instances 
had been noticed in which spots reappeared after an interval of two or three 
hundred days, although there was one difficulty in determining this.aocurately 
arising fh)m the uncertainty of the time of rotation. Since spots arose from 
invisible points at the exact moment of their origin, they could not be 
studied. 

The first indication which the telescope revealed was a sort of bubbling 
agitation in the luminous layer. To this succeeded a small spot, which 
rapidly attained its Ml size — almost always in the course of a day. They 
remained in this, the vigorous epoch of their life, with a well defined penum- 
bra of regular and rather simple shape, for ten, twenty and sometimes even 
for fifty days. But at last their time came. Their margin had always been 
slightly notched, and soon the notches grew ominously large and deep, pene- 
trating far into the mystic realm of darkness, while hostile columns of light 
arose as if by magic, occupying the centre. Deeper and deeper grew the 
invading notches, until, at last, electric fiashes passed between two of the more 
prominent, across the disa The victory was gained, the centre pierced, and 
the spot divided into two, ailer which it was very easy to cut it up in detail 
Dr. Peters explained these facts, by the assumption of volcanoes sending up 
gaseous matter which parts the luminous covering. All the world knows that 
the sun is supposed to have, at least, two atmospheres, the one next its siur- 
fece dark but supporting another which is luminous, and which sends forth 
the light and heat which we find so very convenient. 
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UPON THE PROBABLE IDENTITY OP THE SOLAR PACUL^ WITH 
THE ROSE-COLORED PROTUBERANCES SEEN DURING A TOTAL 
ECLIPSE OP THE SUN. 

The following paper has been read before the Royal (English) Astronomical 
Society, by M. Schweizer, an eminent Russian astronomer of Moscow : — 

In an account of the total eclipse of the sun of August 8, 1850, observed at 
Honolulu, M. Arago threw out a conjecture relative to the possible identity 
of the solar faculss with the red protuberances seen around the margin of the 
moon during the occurrence of the totality. M. Schweizer was induced by 
this circumstance to institute a series of observations of the solar faculae 
about the time of the total eclipse of July 28, 1851, and to cause drawings of 
their appearances to be carefully executed. The observations were made 
with a i^aunhofer instrument of 3*3 inches aperture, and a magnifying power 
of 55. They were commenced on the 9th of July, and were continued till 
some time after the occurrence of the eclipse. By comparing these drawings 
with the accounts of the protuberances seen during the total eclipse of July 28, 
M. Schweizer shows that a remarkable analogy exists between the latter 
phenomena and those to which the drawings relate. Thus, with respect to 
the hook-shaped protuberance, seen by all observers of the eclipse on the west- 
em limb of the sun, at a distance of about 279° fix)m the north pole of the solar 
disc, counting towards the east, there was found upon the drawings a similarly 
formed facula, having the same position, which continued from the morning 
of the 26th of July, when it was first seen to approach nearer and nearer the 
margin of the sun's disc, and had already quitted it on t|^ 28th, in virtue of 
the sun's rotation. An equally satisfactory agreement was found to present 
itself upon comparing the drawings of the faculse vnth the descriptions of the 
isolated red patch seen in the vicinity of the hooked protuberance, and also 
in several other similar instances. M. Schweizer sums up the results of his 
comparison in the following terms : — 

1. For every group of faculae which appeared on the western margin of the 
sun's disk within two days before the eclipse, and for every group which 
appeared on the eastern margin within a similarly short time after the eclipse, 
and which were demonstrated by the drawings not to be on the sun's disk on 
the 28th of July, corresponding protuberances were seen. 2. Notwithstand- 
ing the rather sudden changes of form to which faculse are subject, still there 
were several of them which presented a striking resemblance in this respect 
to the corresponding protuberances. 3. On the western border of the sun 
the configuration of a hooked, a round, and an elongated protuberance, was 
exactly the same as that of the corresponding and similarly formed faculae. 
M. Schweizer remarks, that it is difficult to suppose so striking a coincidence 
to be purely accidental, and that the probability rather is, that the protu- 
berances are no other than the faculae which we so often see ^pon the sun's 
disk. This conclusion might be objected to by some persons, on the ground 
that the light of the faculae is generally more intense than that of the other 
parts of the solar surface, while, on the other hand, the protuberances shine 
only by a moderate red light M. Schweizer, however, seems to think that 
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there are circamstanoes connected with the appearance of the faculse which 
seire to obviate this objection. Firsts he aaaerts it to be a well-known fact that 
even bright groups of &cu]sq, as they advance fix>m the eastern border of the 
sun towards the middle of the disk, now and then vanish, and even seem to 
reappear in altertd forms after they have passed the middle parts of the disk. 
Again, he states, that both himself and his assistants have remarked that the 
&ca]», although occasionally quite visible when they are just upon the edge 
of the sun^s disk, still are, at other times, much less conspicuous in that posi- 
tion than at some distance from the edge. He estimates the maximum 
brightness of the faculsd to "be in those parts of the disk which are situate 
at a distance of V to 5' or 6' from the margin. Hence it would appear tiiat 
the brightness of the faculsB depends on the position which they occupy with 
respect to the imag^inary line uniting the centre of the sun and the eye of the 
observer. ** Might it not then be easily possible," he says, "that as, in the 
middle of the sun's disk, so also upon its margin, where the radius forms a 
right angle with the line before mentioned, the light of the faculae should not 
surpass the rest of the solar surface ? nay, might it not descend in intensity 
to the light of the protuberances ? The light of the latter cannot be so incon- 
siderable, since they continued to be seen, according to some accounts of the 
eclipse, for a considerable time ailer the reappearance of the sun. If this be 
really the case, it is probable that the cloud-like faculae merely represent 
transparent objects, in a small degree or even not at all self-luminous, which 
allow the sun's light to pass in certain positions, with respect to the eye of 
the observer, without being themselves visible ; in other positions, to transmit 
to us a maximum of the solar light, either by refraction or reflection, with 
such intensity that they appear brighter than the surrounding parts of the 
sur&oe; and finally, in other positions, to appear with the mild light and 
color of the protuberances." Without taking into account the impossibility 
of a mere accidental coincidence of the drawings of the faculae with the pro- 
tuberances, M. Schweizer sought to establish a connection between the latter 
and the penumbrse of the solar spots ; but he was unable to arrive at any 
consistent resulta During the days immediately preceding and following the 
eclipse, the number of such penumbrae visible upon the disk was too small to 
account for the numerous protuberances, and even of those penumbrae or 
nuclei which did appear, not one, however small, was situate exactly upon 
the margin of the disk, as ought to have resulted if they had been identical 
with the protuberances, and as reaUy occurred in the case of the faculae. 
Moreover, the forms of the protuberances do not in anywise resemble those of 
the penumbrae seen near the margin of the solar disk ; while, on the other 
hand, any person who has observed the solar fexsulae, cannot fail to be struck 
with the resemblance between the forms of the protuberances and those of 
the faculffi) more especially in the case of the vein-like shoots which gradually 
lose themselves in the surface of the disk. 

CONNECTION BITTWEEN METEOROLITES AND ASTEROIDS. 

At the British Association Mr. Greg read a paper on ' Meteorolites and 
Asteroids,' in which he brought forward some circumstances in connection 
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with those bodies, not hitherto noticed, in f&Yor of the theory that they are 
identical in nature and origin. After stating some arguments against the 
theory of the atmospheric origin of aerolites, Mr. Greg proceeded to give an 
abstract of some results he had lately obtained in analyzing a very complete 
catalogue of aerolite falls. It would appear that since A. d. 1500, there are 
175 authenticated instances of falls of aerolites, the month of whose fail is 
known, the number for each month being as follows: — ^For January, 9; 
February, 15 ; March, 17 ; April, 14 ; May, 15 ; June, 17 falls — ^first half of 
the year, 87 falls; July, 18; August, 15; September, 18; October, 14; 
November, 16 ; December, 7 &l]s — second haH^ 88 falls. Giving an average 
of 14*6 for each month. The most important thing to notice is the small 
number of aerolites registered for the months of December and January, and 
the comparatively large number for June and July. The former two showing 
but 16 instances of fisdls, the latter two 35, or more than double. Now, 
granting that these aerolites, or meteoroUtes, belong to the system of the 
asteroids, having orbits therefore whose mean distance is superior to the 
earth's orbit, it is certainly reasonable to conclude that it is when the earth 
is farthest from the sun, i,e. at her aphelion, that the meeting with aerolites 
is rendered most probable. This is what would appear to be really the case, 
for the earth is at her greatest distance from that luminary on the side of the 
summer solstice, i.e. in June and July, precisely the months shown to be 
most abundant in aerolites. Mr. Greg then referred to a recent number of 
the Oomptes Rendus, in which there is a paper by Le Verrier on the asteroids. 
M. Le Yerrier shows by calculation that the sum of the mass oS the frag- 
mentary planets, called asteroids, cannot exceed one-fourth of the earth's 
mass ; and also shows it probable that their mean mass or system is at its 
perihelion, and consequently nearest the earth, at the time when the earth 
herself is on the side of the summer solstice. This would appear again con- 
firmatory of the theory that aerolites are the minute outriders of the as- 
teroids. There would appear to be also further evidence, though of another 
kind. It has been supposed that some of the larger asteroids have irregular 
and angular surfaces, which is precisely the case with the majority of the 
meteoric stones which fall to the earth. Again, taking the average specific 
gravity of aerolites at 3-0 (they vary from 1*7 to 3*9), further indirect evidence 
is afforded as to their position with regard to distance from the sun, and, 
taking water as 1*0, the following table shows the relative densities of several 
of the planetary bodies, following the order of their distances from the sun : — 
Mercury, 15*7; Yenus, 5*9; Earth, 5*6; Mars, 5-2; Aerolites, 3-0; Aste- 
roids, (?) ; Jupiter, 1*4. Another circumstance relating to aeroUtes which was 
alluded to by Mr. Greg, was the periodicity of those bodies, and he mentioned 
more particularly the 19th of May, 29th of November, 13th of December, 15th 
to 19th of February, and 26th of July, as being aerolite epochs, aerolite falls 
having been recorded on the following days : — February 10, 10, 18, 15, 15, 
15, 18, 18, 18, 19, 19, 25, 27, 21 ; May 9, 10, 17, 17, 17, 18, 19, 19, 20, 22, 
26, 26, 27, 28 ; July 3, 8, 4, 7, 8, 12, 14, 17, 18, 22, 24, 24, 26, 26, 26, 80 ; 
November 6, 7, 11, 13, 17, 20, 23, 25, 2*7, 29, 29, 29, 29, 30, 30; December 
11, 18, 13, 13, 13, 18, 14. In referring, howerer, to the epochs most remark- 
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able for the periodical displajs of luminoua meteors, as November and August 
9th to 14th days, Mr. Greg observed that the number of aerolites recorded as 
falling on those days is remarkably small, indeed under the average of the 
year, for out of 155 falls (the day as well as month of fall being known), but 
four have fallen between the 9th and 14th days of August and November. 
The aerolitic and (limiinous) meteoric epochs also would appear to differ, with 
the exception of the 29th of November. From this circumstance it seems 
probable that aerolites, and the majority of luminous meteors (especially pe- 
riodic and conformable ones), are resolvable into separate classes; and in 
corroboration of this it may be mentioned, that while the number of aerolites 
whose falls have been recorded are about equally divided for the first as for 
the second half of the year, this is very far from being the case with luminous 
meteors, by far the larger numbers of which are observed during the second 
half of the year, viz., from July to December. While, then, we consider 
aerolites as belonging to asteroids, with orbits superior to the earth's, and par- 
taking of the nature of true though minute planets, the majority of luminous 
meteors may be considered as having characters more in common with 
comets. It has been shown by several astronomers, as Olmstead, Pierce, 
Erman, and others, that the majority of periodic meteors have orbits inferior 
to the earth's, and their perihelia near the planet Mercury. Mr. Greg con- 
cluded, after making some observations in &vor of the self-luminosity of 
meteors, by suggesting the probability of their having a nature less dense 
than that of aerolites, but denser than that of comets, and that it is not 
improbable that they have a fluid or viscid nature. 

ASTRONOMICAL MEMORANDA. 

At a recent meeting of the American Academy, Mr. G. P. Bond stated that 
he had found that the horizontality of the axis of the great equatorial at Cam- 
bridge is subject to a regular disturbance, its position going through a succes- 
sion of changes almost uniform every year. This he ascribed to the unequal 
action of temperature upon the two supporting pillars. The western pier 
rises from March to September, and is depressed during the remainder of the 
year. Mr. Bond exhibited a diagram, showing by a series of curves the rate 
of elevation and depression through different months, for the past five years. 
The amount of departure from a horizontal position is -j-gVij- ^^ ^^ i^^ch in all. 

Mr. Bond also said that he had been making some investigations to ascer- 
tain whether the attraction of the moon has any effect on the motion of a 
pendulum, and consequently upon the rate of a clock. He had found this last 
to be changed to the amount of y^nnr ^^ ^ second daily. At the equator the 
moon's attraction changes the weight of a body only t^^j^^^j^ of the whole ; 
yet this force is sufficient to produce the vast phenomena of the tides. 

DR. KANE's observations ON ARCTIC TEMPERATURES. 

On the 17th of January, our thermometer stood at 49° below zero ; on the 
20th, the range of those at the observatory was at 64° to 67**. The tempera- 
ture at the floes was always somewhat higher th^^n at the island; the differ- 
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ence being due, as I suppose, to the heat conducted from tne sea water, 
which was at a temperature of +29°, the suspended instruments being 
affected by radiation. On the the 6th of Feb., our thermometers began to 
show unexampled temperature ; they ranged from 60** to 70° below zero, and 
on very reliable instruments stood upon the taflfrail of our brig at 6^. The 
reduced mean of our best spirit standards gave 67** or 99° below the freezing 
point of water. At these temperatures chloric ether became sohd, and care- 
fully prepared chloroform exhibited a granular pellicle on its surface. Spirit 
of naphtha froze at 54°, and oil of sassafras at 49^. The oil of turpentine was 
in a flocculent state at 56°, and solid at 63° and at 65°. — Kane^s Second 
Expedition. 

INTTiUKNCB OF ARCTIC TEMPEKATUEES UPON ICE. 

The changes of ice at temperatures fer below the freezing point confirm the 
views I formed upon my last cruise as to the limited influence of a direct 
thaw. I am convinced that the expansion of the ice after the contraction of 
low temperatures, and the infiltrative or endosmometric changes thus induced ; 
the differing temperatures of sea- water and ice, and their chemical relations ; 
the mechanical action of pressure, collapse, fracture, and disruption; the 
effects of sun-heated snow surfaces, falls of warm snow currents, wind drifts, 
and wave action, all these leave the great mass of the polar ice surfaces so 
broken, disintegrated, and reduced, when the extreme cold abates, and so 
changed in structure and molecular character, that the few weeks of summer 
thaw have but a subsidiaiy ofi&oe to perform in completing their destruction. 
— Dr. Kane, 

NEW METEOROLOGICAL OBSERVATIONS IN ALGERIA. 

The French government has recently determined to establish not fewer than 
twelve meteorological observatories in Algeria; and at the request of the 
government, the Academy of Sciences at Paris has drawn up a series of instruc- 
tions as to the observations to be taken, and the time and manner of taking 
them, in these new establishments. For the present the observations will be 
limited to, 1. Temperature and distribution of heat; 2. Atmospheric pressure; 
8. Humidity of the air; 4. Rain, snow, and hail; 6. Direction and intensity 
of the wind; and 6. The state of the sky, reserving observations on magnet- 
ism, electricity, &c., until a sufficiently numerous and experienced personnel 
shall have been formed. As to the time of taking the observations, the 
Academy desires that it shall not be merely every three hours during the day, 
as in most observatories, but that it shall be every hour, day and night. The 
Academy is of opinion that the taking of meteorological observations in 
Africa, the only part of the world in which they have heretofore been almost 
completely neglected, will be of great scientific importance. 

CYCLONIC HURRICANES. 

A curious and interesting table of Cyclonic hurricanes, which have occurred 
in the "West Indies and the Atlantic Ocean, has been recently published by 
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ICr. A. Poej, of HaTiuia. The examination of these phenomena extends 
over a period of S62 yean— from 1498 to 1855— and the monthly distribution 
of 365 hurricanes was as follows:— January, 5; February, 7; March, 11; April, 
6; May, 5; June, 10; July, 42; August, 96; September, 80; October, 69; 
November, 17; December, 7. Mr. Poey observes, that although nothing is 
known of the causes which produce hurricanes or gales in any part of the 
worid, yet it has now been |Mroved by the examination and careful analysis of 
perhaps more than a thousand logs, and of some hundreds of storms, that wind 
in hurricanes and common gales on both sides of the equator, has two motions; 
and that it turns or blows round a focus or centre in a more or less circular 
form, and at the same time has a straight or curved motion forward. 

ON THB IMPOBTANCOE OP ASTRONOMICAL OBSERVATIONS IN THE 

60X7THSRN HEMISPHERE. 

At the annual meeting of the Royal Society, Nov. 1856, Lord Wrottesley, 
the president, in his address, strongly advocated the construction and erection 
of a large reflecting telescope in some desirable locality of the southern hemi- 
sphere, for the purpose of observing the nebuln. The scheme is not new, 
luiving been brought forward by Lord Eosse, the late distinguished president 
of the Royal Society, but although strongly advocated by the council, the 
government felt at the time unwilling to advance the necessarily large sum 
required for the construction of a large reflecting telescope. 

"It is not difficult," says Lord Wrottesley, "to demonstrate the importance 
of this object. The great conmiand of light possessed by the magnificent 
telescope of Lord Rosse has enabled him to detect certain configurations in 
the nebulsB visible in this country, which had escaped the notice of prior 
observers. I allude to the discovery of the spiral form of several of these 
curious objects. Now this is a fact of very peculiar interest, as bearing upon 
important questions of physical astronomy. 

"Do certain laws prevailing in our own system, and even in many stellar 
groups comparatively near to us, extend to the very remote regions of space 
tenanted by the nebulte? Many ages must probably elapse before these 
questions can be solved, but it is a duty we owe to posterity to hand down 
to them the data required for solving them, and it is necessary for that pur- 
pose that accurate drawings should be now made of the present appearances 
of these objects, and preserved, that they may be compared with the observa- 
tions of after times. Now, Lord Rosse is at present engaged in making 
detailed observations and drawings of the appearances presented by nebulae 
visible in these latitudes, and it is most desirable that a telescope, not much, 
if any, inferior in power to his, should be set up somewhere in the southern 
hemisphere, to perform for the nebulae there visible the like office as that per- 
formed by Lord Rosde for our own." 

Lord Wrottesley then suggests that, as such a scientific labor would pro- 
duce results in which the whole civilized world would be interested, it would 
be very desirable if many nations could be associated in carrying out so great 
an undertaking. 
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ON THE OPENING OF AN ANCIENT TOMB IN THE CRIMEA. 

At the last meeting of the British Association, Dr. Macpheraon, of the 
army, gave a detailed account of the opening of one of the ancient tumuli, 
found near the citj of Kertch, in the Crimea^ during the recent occupation 
of the country by the allied forces. The present town of Kertch is built 
dose to the site where 600 years B. o. the Milesians foimded a colony. 
About fifty years before Christ, this colony became subject to Rome. In the 
year 375 of our era, the colony was utterly annihilated by the Huns. The 
characteristic features around Kertch are the immense tumuli, or artificial 
mounds, that abound in this locality. Calculated as they are for almost end- 
less duration, they present the simplest and sublimest monument that could 
have been raised over the dead. The size and grandeur of the tumuli found 
in this locality excite astonishing ideas of the wealth, and power of the 
people by whom they were erected, for the labor must have been prodigious 
and the expenditure enormous. The highest specimens of Hellenic art have 
been discspvered in these tumuli — such as sculpture, metal, alabaster and 
Etruscan vases, glass vessels, remarkable for their lightness, carved ivory, 
coins, peculiarly pleasing on account of their sharpness and finish, and 
trinkets, executed with a skill that would vie with that of our best workmen. 
All originals were forwarded to St. Petersburgh, duplicates being preserved 
in the Museum at Kertch, and these might have been with ease secured to 
England on the investment of the place by the alhes ; but with the exception 
of some bas-reliefs, transmitted to the British Museum, the whole of these 
rare treasures were barbarously made away with. The local tradition is, 
that these tumuli were raised over the remains, and to perpetuate the memory, 
of the kings or rulers who held sway over the colonists, and that the earth 
was heaped upon them annually on the anniversary of the decease of the 
prince, and for a period of years corresponding to the rank or respect in 
which its tenant was held, or had reigned ; and to this day successive layers 
of earth, which were laid on in each succeeding year, can be traced in their 
coating of sea-shell or charcoal having been first put down. I have counted 
as many as 30 layers in a scarp made in one of those mounds, about two- 
thirds from its base. They are to be seen of all sizes, varying from 10 to 300 
feet in circumference, and in height from 6 to 160 feet, and are usually com- 
posed of surface soil and rubble masonry. Most of these tumuli appear to 
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have been violated and their treasures removed. The details of the explora- 
tion of one of the largest which remained intact, Dr. Macpherson gives as 
follows : — 

Beneath an extensive sloping artificial tumulus, running at right angles 
with the ridge extending northwards from Mons Mithridates, I came upon a 
mass of rubble masonry, beyond which was a door leadmg to an arched 
chamber, built under the side of the mound. This led me to a larger chamber, 
which was also arched. The walls of the larger chamber were marked off in 
squares, with here and there flowers, birds, and grotesque figurea Over the 
entrance into this chamber were pamted two figures of griffins rampant, two 
horsemen, a person in authority and his attendant — ^the latter carrying in his 
hand a long spear — ^being rudely sketched on one of the inner walls. There 
were no remains of any sort in this tomb or temple. A recess in the walls 
on two sides resembled doors blocked up. On removing the masonry to the 
right, the skeleton of a horse was found. To the left a human skeleton lay 
across the door. Tunnelling on each side, the work was carried on beneatii 
the descents of former explorations from above. On the right hand side the 
tunnel extended ten yards, but nothing of interest was met with. On the 
left, descending as the tunnel was formed, arriving occasionally at objects 
possessing much interest, I came upon a layer of natural slate rock, the sides' 
and roof of the tunnel being composed of artificial soil, charcoal, animal 
remains, and, as usual, heaps of broken pottery. Thirty feet from the 
entrance, the rock suddenly disappeared to the front and left, the mark of 
the chisel being perceptible on the divided portion. Tunnelling in the rock, 
we again reached, 12 feet from the spot where it had disappeared, loose sand 
occupying the intervening space, into which the exploring rod, six feet long, 
dropped without any eflfort I worked down into this shaft 12 feet But the 
left side of the shaft, which was composed of the same loose sand as &r as 
the steel rod could reach, was continually fsdling in. Moreover, the labor 
carried on by candlelight of raising the earth in baskets, and conveying it in 
wheelbarrows to the outside through the building was becoming very 
arduous, and I was compelled to abandon the work. At this period no 
relics or remains of any sort were discovered, and the steel rod sunk into the 
loose sand as if it had been so much flour. 1 felt satisfied that this shaft led 
to rich treasures below, but regard for the safety of my workmen prevented 
my proceeding deeper. The tuimel was carried on a few feet further, and 
the earth allowed to drop into the shaft. 1 now sought out other ground, 
and selected a place removed about 100 yards from that I had just left. 
Descending some ten feet, I struck upon a tomb cut out of the solid rock. 
Not far from this my attention was attracted to an excavation in the rock^ 
somewhat similar to, but on a much smaller scale than, that large descent 
which I had just abandoned. Clearing the surface, 1 found that the rock was 
hewn out 3 feet in width and 12 in length, the intervening space being filled 
with sand, similar in all respects to the other into which the steel rod sunk 
with ease. Fifteen feet of this sand being removed, I came upon the skeleton 
of a horse. A few feet further on, cm upright flag, four feet high, and the 
breadth of the shafts was placed over the entrance of a tomb cut out of ^tm 



GEOGRAPHY AND ANTIQtrmES. 886 

ealcareous day. The opening faced the east hy an arched door, 24 inches 
wide and 33 high. The tomb was of a semi-circular form, arched, 10 feet by 
12 in diameter, and 8 feet high in the centre. Above the doorway a lintel- 
stone was placed, on which the slab which closed it rested. The cavity was 
cut out of the natural calcareous clay, which was firm and consistent, the 
form and shape of the instrument by which it had been removed being very- 
distinct The candle burnt brightly on entering. The floor was covered 
with beautiiiil pebbles and shells, such as are now found on the shores of the 
Sea of Azov. A niche was cut out of the walls on three sides, in which lay 
the dust of what once was human. It was a sight replete with interest to 
survey this chamber — ^to examine each article as it had been originally placed 
more than 2,000 years ago — ^to contemplate its use, and to behold the effect 
of 20 centuries upon us proud mortals. There lay the dust of the human 
firame, possessing still the form of man. The bones had also crumbled into 
dust ; the space once occupied by the head did not exceed the size of the 
palm of the hand, but in the disturbed dust, the position of the features could 
fltill be traced. The mode in which the garments enveloped the body, and 
the knots and fastenings by which these were bound, being also distinct 
On each niche a body had been placed, and the coffins, crumbled mto powder, 
had feJlen in. At the head were glass bottles — one of these contained a little 
wine. A cup and a lacrymatory of the same material and a lamp were 
placed in a small niche above. A coin and a few enamelled beads were in 
the left hand, and in the right a number of walnuts, the wine and nuts being 
doubtless placed there to cheer and support the soul in its passage to Para- 
dise. Some fifoulfld and common ornaments, valuable only on account of their 
antiquity, w^re also found. Continuing my researches in the same locality, 
I came upon other similar shafts, at the end of which were the bones of a 
horse, and then the large flagstone closed the mouth of the tombs similar to 
the last I now resolved to make another attempt to explore the great shaft: 
the only mode of effecting this being to remove entirely that portion of the 
hill above it, I brought all my laborers to the spot, although the few days 
that remained of our sojourn in Kertch would hardly enable me, I feared, to 
complete the work. Placing my men in two gangs, each were made to 
work half-an-hour without ceasing. On the third day we struck on two 
large amphorso, containing each the skeleton of a child between four and six 
years of age. Undenieath these were the tombs of two adults, and then 
came the skeleton of a horse. 

There was now every indication that a great feast or sacrifice had been 
held, for a few feet further on we came upon immense heaps of broken 
amphorae, fragments of wine jars, the inaides of which were still encrusted 
with wine lees, broken drinking cups, flat tiles which may have served the 
purpose of plates, beef and mutton bones, fragments of cooking pots still 
black from the smoke, and quantities of charcoal. Descending still fiirther, 
we came upon what appeared to have been a workshop — portions of crucibles 
in which copper had been smelted, corroded iron, lumps of vitreous glass, 
broken glass vessels, moulds, and other things being foimd. Five feet 
deeper we exposed the excavation in the rock, and a shaft exactly similar 

ir • 
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to, but on a much larger scale than the descent int^ the arched tombs. As 
the hill was removed, platforms were scarped on the sides, on which the 
earth was thrown up, a man being placed on each platform: and as I 
descended into the shaft, similar platforms of wood were slung jfrom above. 
On the twelfth day we reached a depth of 16 feet in the shaft, the portion of 
the hill removed being 38 feet in length, 20 in depth, and 12 in breadth. 
The mouth of the shaft hewn out of the rock, 3 feet in thickness, was 18 feet 
long by 12 broad. It then took on a bell shape, the diameter of which was 
22 feet, cut out in dark consistent clay, a depth of nearly 7 feet. Beyond 
this the size of the shaft became a square of *l feet, cut out of successive 
layers of sandstone and calcareous day. A few feet beyond the bones 
of the horse, and exactly in' the centre of the shaft;, the skeleton of an adult 
female appeared enveloped in sea-weed. Under the neck was a lacrymatory, 
and on the middle finger of the right hand a key-ring. Three feet fiirtherwe 
met a layer of human skeletons, laid head to feet, the bones being here in 
excellent preservation, — ^as, indeed, we found them to be in all places where 
the calcareous clay came into immediate contact with them. There were 
10 adult male skeletons on this spot, and separated by a foot of clay between 
each. Five similar layers were found, being 60 in all. I may state that 
toads in large numbers were found alive in this part of the pit We had 
now reached a depth of 42 feet in the shaft, the bones of another horse were 
turned out, and then we came on loose sand to a depth of 5 feet. Six more 
skeletons were here again exposed. The sides of the shaft were regular and 
smooth, the mark of the chisel on the rock being as fresh as when first 
formed. Six feet more of the loose sand being now taken away, hard 
bottom could be felt by the steel rod, and there lay two skeletons, male and 
female, enveloped in sea-weed ; and in a large amphora at the comer, which 
was unfortunately found crushed, were the bones of a child. Some beautiful 
specimens of pottery, an electrine urn, much broken, lacrymatories, beads, 
and a few coins, were all that I got to repay my labors on this spot. I 
examined well on every side, and in the rock below, for a trap-door or con- 
cealed passage, and an abrupt perpendicular division in the natural strata or 
layers of calcareous clay appeared to indicate the existence of such, but 
I found none. Everything during the descent had promised so favorably, 
that I ftilly expected to have found a large chamber leading on from the ter- 
mination of the shaft ; but if such does exist, the disoivery of the passage to 
it utterly baffled all my researches. "When the coins I discovered are 
cleaned, I shall probably be able to fix a date to this wonderful place. The 
deep fosse, the mode in which the skeletons were found at the bottom, the 
five discovered immediately above these, the 50 about the centre, and the 
bones of the horses, are exactly in harmony with the description of Herodo- 
tus of the mode in which the Scythian kings were buried. There was now 
no time to enter upon fresh explorationa 

DE. LIVINGSTON'S RESEARCHES IN CENTRAL AFRICA. 

The detail of the journey of the Rev. Henry Livingston, across the con- 
tinent of Southern Africa, is a record of human energy which has frequently 
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been exhibited in the interior of Africa — a worthy sequel to the stories of 
Kungo Park, Burckhardt, Denham, Clapperton, and Lander. 

Dr. Livingston reached St Paul de Loando, in May, 1854, after a foot 
journey of a thousand miles from his mission among the Bechuanas. He 
remained at St. Loando imtU the dose of the year, when he set out for the 
unknown East Li March he arrived at Quillimane, where he was taken up 
by a British man of war. On the way he traced the Lecambye down to the 
Zambeze, thus demonstrating the existence in the centre of this unknown land 
of a river some two thousand miles long. 

This immense stream, whose discovery is the great fruit of the journey, is 
in itself an enigma without paralleL But a small portion of its waters reach the 
seacoast Like the Abyssinian Nile, it falls through a basaltic deft, near the 
middle of its course, which reduces its breadth from 1,000 to 20 yards. About 
these £Etlls it spreads out periodically into a great sea, filling hundreds of lateral 
channels ; below it is a tranquil stream of a totally different character. Its 
mouths seem to be closing. The southernmost was navigable when the Por- 
tuguese first arrived in the country, 300 years ago, but it has long since ceased 
to be practicable. The Quillimane mouth has of late years been impassable, 
even for a canoe, from July to February, and for 200 or 300 miles up the river 
navigation is never attempted in the dry season. And in this very month of 
July, when the lower portion of the river, after its April freshets, haa shrunk 
to a mere driblet, above the falls the river spreads out like a sea over hundreds 
of square miles. This, with frequent cataracts, and the hostility of the natives, 
would seem to be an effectual bar to all hopes of future trade and commerce. 

During this unprecedented march, alone and among savages, to whom a 
white face was a mirade, Dr. Livingston was compelled to struggle through 
indescribable hardships. The hostility of the natives he conquered by his 
intimate knowledge of their character and the Bechuana tongue to which 
theirs is related. He waded rivers and slept in the sponge and ooze of 
marshes, being often so drenched as to be compelled to turn his armpit into a 
watch pocket. His cattle were destroyed by the terrible tse-tse fly, and he 
was too poor to purchase a canoe. Lions were numerous, being worshipped 
by many of the tribes as the receptades of the departed souls of their chiefs ; 
dangerous too, as his crushed arm testifies. However he thinks the fear of 
African wild beasts greater in England than in Africa. Many of his docu- 
ments were lost while crossing a river in which he came near losing his life 
also, but he has memoranda of the latitudes and longitudes of a multitude of 
cities, towns, rivers, and mountains, which will go far to fill up the " unknown 
region" in our atlase& 

Toward the interior he found the country more fertile and more populous. 
The natives worshipped idols, believed in transmigrated existence after death, 
and performed religious ceremonies in groves "fend woods. They were less 
ferodous and suspicious than the seaboard tribes, had a tradition of the dduge 
and m(»« settled governments. Some of them practised inoculation, and used 
quinine, and all were eager for trade, being entirely dependent on English 
calico for dothing, a small piece of which would purchase a slave. Their lan- 
guage was sweet and expressive. Althoug]} their women, on the whole, were 
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not veil treated, a man having as many wiyes as he chose, they were com- 
plete mistresses of their own houses and gardens, which the husband dared 
not ent^ in his wife's absence. They were fond of show and glitter, and as 
much as $160 had been given for an English rifle. On the arid plateau of the 
interior wator-melons supplied the place of water for some months of the year, 
as they do on the plains of Hungary in summer. A Quaker tribe on the river 
Zanga, never fight^ never have consumption, scrofula, hydrophobia, cholera^ 
onall-poz or measles. These advantages^ however, an counterbalanced by 
the necessity of assiduous devotion to trade and raising children to make good 
their loss from the frequent inroads of their fighting neighbors. 

Dr. Livingston's discoveries, in their character and their commercial value^ 
have been declared by Sir Boderic Murchison to be superior to any since the 
discovery of the Cape of Grood Hope by Yasco de Gama. But greater than 
any commercial value is the lesson whidi they teach — ^that aU obstacles yield 
to a resolute man. 

Dr. Livingston's researches confirm a theory proposed by Sir B. L Mur- 
chison in 1852, viz. that high crests of hard rocks constituted the eastern and 
western flanks of the great continent through which the rivers escape, by deep 
transverse flssures, from a comparatively low and flat marshy regi(H];, inter- 
sected by a profrudon of rivers and lakes. Li the central region the water- 
sheds »re determined by slight elevations only, some of the rivers flowing 
northwards into the Congo or Yaire, and others into the Zambezi, down the 
banks of which the author travelled. The chief geological features of the 
eastern and western flankiTig ridges of the continent were described by Dr. 
Livingston, the principal altitudes having been approximately estimated by 
the ebullition of water. On approaching the tract where he was once more 
to be in communication with civilised beings, Dr. Livingston g^ves a very 
striking account of the scenery around the great falls of the river Zambezi, 
wherd that broad stream, after rushing over rapids, is suddenly compressed 
into a narrow gorge and cascades, once a stupendous precipice, fringed on all 
sides by the richest and most pictorial vegetation. 

ON THB GREAT FRESH WATER LAKE OF SOUTH AFRICA. 

The existence of Lake Ngami — ^long a matter of vague doubt and specula- 
tion-^was established, towards the dose of 1849, by Messrs. Uswell, Living- 
ston, and Murray. Mr. Andersson, who has recently visited its shores, pre- 
sents us with the following description of it: — 

The whole drcumferenoe is probably about sixty or seventy geographical 
miles ; its average breadth seven miles, and not exceeding nine at its widest 
parts. Its shape, moreover, is narrow in the middle, and bulging out at the 
two ends ; and I may add, that the first reports received many years ago from 
the natives about the lake, afid which concurred in representing it of the shape 
of a pair of spectacles, are correct The northern shore of Ngami is low and 
sandy, without a tree or bush, or any other kind of vegetation within half a 
nule, and more commonly a mile. Beyond this distance (almost all round the 
lake), the country is very thickly wooded with various sorts of acacia indi- 
genous to Southern Africa, the I]^Eunara "parent tree," a few species of wild 
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firuit trees, and here and there an occasional baobob, which raises its .enor- 
mous head high above the highest giant of the forest The southern coast of 
the lake is considerably elevated, and the water is so closely fiinged by exten- 
sive belts of reeds and rushes, that it is only accessible in a few {daoes^ or 
where the native cattle have broken through these natural defences. The 
west shore of the lake is also sc«tiewhat raised, though the water is very 
shallow; but it deepens considerably towards its eastern extremity. The 
Ngami must have undergone considerable changes at different periods. The 
natives have frequently pointed out to me places, now covered with vegetst* 
tion, where they used to spear the hippopotamus. Again, there are unmis- 
takeable proofs of its having been at one time of smaller dimensions than at 
present ; for submerged stamps of trees are constantly met with. This is not, 
I believe, to be attributed to the upheaving, or to the sinking of the land, bat 
that, in all probability, the lake was originally of its present size, or nearly so, 
w&en a sudden or unusually large flood poured into it from the interior, 
which, Ob account of the flatness of the country, could not be drained off as 
quickly as it flowed in, but caused the water to rise above its usual height, 
which, remaining in that state some time, soon destroyed the vegetation.  * 
A great variety of animals are found in the lake regions, more especially in 
the vicinity of the rivers, such as elephants, rhinoceroses, bufSaloes, giraffes, 
koodoos, pallahs, &a, as also two new species of antelopes, the nakong and 
the lechd. The lech^ bears some resemblance to the pallah, but is altogether 
a larger animal In size, indeed, it almost equals the water-buck (Aigocerus 
eUip8iprymnus\ and the horns are very similar to those of the male of that 
beast. The general color <^ the skin is a pale brown ; chest, belly, and orbits, 
white ; and front of legs dark brown. The fur (which in the young animal is 
long, soft, and often curly) of the adult is short and " adpresaed." The upper 
part of the nape and withers are provided with a small whorl of hair. The 
tip of the tail (slender at the base) is adorned with a tuft of black hair. The 
lech6 is a species of water-buck ; for though not actually living in water, he 
is never found any distance from it. When pursued, the lech6 unhesitatingly 
plunges into the water, however deep. Great numbers are annually destroyed 
by the Bayeye, who convert their hides into a kind of rug for sleeping on, 
caresses, and other articles of wearing apparel. * * The nakong is a water- 
buck. By means of its peculiarly long hoo& (which are black), not unfre- 
quently attaining a length of six to seven inches, it is able^to traverse with 
facility the reedy bogs and quagmires with which the lake country abounds 
— ^localities only flt for the feathery tribe. When at the Ngami, I offered very 
tempting rewards to the natives if they would bring me this animal either 
dead or alive; but they protested that though they frequently kill the nakong 
by pitfalls and spears, it was not then possible to gratify my wishes, as, at 
that season, the beast dwelt almost entirely in muddy and watery localities, 
where any attempt to follow it would be certain destruction to a man. * * 
The aquatic birds were particularly numerous and varied. A Mend who 
visited the lake assured me that here, and on the Zouga^ he had, at one time 
and another, killed specimens of no less than nineteen species of ducks and 
geese. One of the latter varieties is not larger than a common teal, but 



890 ANNUAL OF 8CIENTIFI0 DISCOVEBT. 

clothed in the most brilliant plumage. The herons and water-hens vie with 
the duck tribe in numbers and gaudiness of plumage. During a hurried 
journey up the Tepge, I procured, in a short time, herons of upwards of ten 
distinct species, besides several different kinds of storks, cranes, Ac The lake 
and its rivers swarm with crocodiles. During the cold time of the year, they 
resort to deep water, where they remain in a state of comparative inactivity; 
but on the approach of the hot season they again come forward, and may be 
seen l3ring in great numbers along the banks, basking in the noonday sun, and 
looking exactly like so many logs of wood. I have often surprised them in 
this position; and, if not too close, they have invariably feigned to be asleep. 
The instant, however, that I have raised my gun, or even merely pointed 
towards them, they have plunged into the deep like a shot They are said 
occasionally to attain a gigantic size ; but no authentic instance has come to 
my knowledge of any specimen being killed which measured abpye fifteen ^r 
sixteen feet, though I have heard it asserted that they sometimes reach double 
that length. The crocodile chiefly lives on quadrupeds, which he lies in wait 
for, and destroys when coming to drink ; but he is said never to devour his 
prey before the flesh has arrived at a state of putrefaction. When in its native 
element, the power of this animal must be enormous ; for if the testimony of 
the inhabitants is to be relied on, he not unfrequently succeeds in destroying 
the buffalo, which they say he accomplishes by seizing the beast by the 
muzzle and dragging him into deep water, where he suffocates him. This 
being done he hauls his victim back to the shore, and, pushing the carcase 
above water-mark, watches over it until it has become nicely tainted, when 
he commences his feast. From the moist and swampy nature of the ground 
about the lake and rivers, snakes, as may well be supposed, are numerous; 
but, though they at times attain a gigantic size, they appear very harmless, 
being often destroyed by the natives, who devour them with great relish. I 
never myself saw a specimen exceeding seven or eight feet in length, but 
procured skins measuring fully three times that size. The bushmen assured 
me that they not unfrequently surprised these monsters when asleep and 
gorged, and that on such occasions it was not unusual to dispatch them with 
a blow on the head from the knob-kierie. These snakes feed chiefly on birds 
and small quadrupeds. The finny tribe was also pretty numerous ; but my 
stay at the lake was of too short a duration to collect much information on this 
head. I saw and tasl^d many different kinds, some of which were most 
excellent eating, and had a rich and agreeable flavor. The only ones, how- 
ever, which I remember had any likeness to northern fishes were a sort of 
perch, and one or two barbel kinds. • 

TIMBIICTOO ; ITS POPULATION AND COMMERCE. 

The following paper on the great city of Central Africa was communicated 
to the British Association,, through the Foreign Office, by Dr. Barth. Dr. B., 
dating fi*om Timbuctoo, on the 2nd of October, 1853, acquainted the Earl of 
Clarendon, the Foreign Minister, that on the 7 th of the month previous he had 
reached Timbuctoo, and had met with a very satisfactory reception. He 
entered from the south side, having navigated a considerable channel of the 
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river. He was escorted to the town from Kabara by Sidi Alawad, the brother 
of the absent Sheikh of Bakay, and welcomed by great part of the wealthier 
Arabs inhabiting the place ; but was obliged to support before the people the 
character of a messenger of the Sultan of Stamboul, his real character not 
being known but to hia protector himself. When the Sheikh of Bakay 
himself arrived, he gave Dr. Barth the fullest assurance of his safety in the 
town, and his safe return home by way of Bomou ; he had done so before, and 
as &r as his influence extended, had given " full security to any Englishman 
visiting this place." Dr. Barth then gives a brief description of the town: — 
•* Timbuctdo is situated, according to an accurate computation of my route, 
18** 3' 30' till 18° 4' 5' north latitude, and 1** 45' west longitude, Greenwich; 
and is distant from the river itself further than has been supposed — ^Elabara, 
its so-called port, being situated on a very small ditch, which, being inun- 
dated by the river, is made navigable for four, or when the rains have been 
most plentiful, for five months of the year, whereas, during the eight remain- 
ing months, all the merchandise has to be transported on the backs of asses 

to a much greater distance than E^bara As for the town itself it is not 

now environed by a wall, the former one having long ago fallen into decay ; 
but like, the small towns of the Tonray in general, its mud houses form a 
tolerably entire enclosure, pierced only by narrow entrances. Having been 
at least twice as large during the period when the Tonray empire was in its 
prime and glory, its circumference at present does not exceed two and a half 
miles. The whole town consists of houses built of mud, for the greater part 
only one story high, while the wealthier people have all their houses raised to 
two stories. There are at present only three mosques in the town. The market 
is well supplied with rich merchandise, much better tlian the market of Kano. 
But there is a great defect in the scarcity of current coin — salt, a rather heavy, 
unmanageable sort of money, being the standard for all larger things much 
more than gold, while cowries are extremely scarce, and dollars are scarcely 
accepted in payment by anybody. The population of Timbuctoo, as well as 
its government, are considerably mixed. The original, and by far the most 
numerous part of the inhabitants, are the Tonray, who, after the supremacy 
of Morocco had ceased, regained once more the government of their town, 
and were not disturbed by the Bambara^ who did not obtain possession of 
Timbuctoo, though on the south side of the river ; their empire extended as 
far as Hombori. Besides the Tonray there are the Arabs, partly settled, and 
partly belonging to different tribes of the desert, and remaining only for 
several months or years. Certainly, the mixed population of this place for 
itself is not able to repulse any serious attack, as it was taken twenty-eight 
years ago (one year before the unfortunate attempt of Major Laing) by the 
Fullan of Mohammed Lebbo, almost without a struggle." Referring to the 
FuUan of Hand Allahi, whom he was desirous of visiting. Dr. Barth says : — 
" Their fanaticism would, if not endanger greatly my situation when among 
them, at least make it all but intolerable. Eor these Fullan, who call their 
brethren of Tokoto ^ infidels,' and have threatened them with teaching them 
lalamism, think themselves the only true Moslems. Amongst other things, 
they have made smoking a capital crime." 
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ANTIQUABIAN BESEABGHXS IN SOUTHBBN ASSYRIA. 

Mr. Loftus, the well known explorer of the antiquities of Babylon and 
Nineveh, thus describes the recent researches which have been made at 
Warka, in southern Assyria : — 

The extent of ground covered by these rams far exceeds that occupied by 
any other ruins in Assyria or Babylonia, as the principal portion is still sur- 
rounded by an exterior wall forming an irregular drcle of five miles and a 
half The chief piles bear the local names of Boarich and Waswass, and 
besides these, there are, also, a ruin which Mr. Loftus considers to be that of 
a large temple, two curious edifices partially built of brick-cones and oblong 
vases, the mouths of which are turned outwards, and 6ome conical mounds, 
the origin of which cannot now be determined. The most remarkable feature, 
however, of the remains of Warka is this, that with the exception of the 
principal piles alluded to, the whole of the chief platform and of every smaller 
mound within the walls is filled with glazed earthenware coffins, whose frag^ 
ments lie scattered on the surface in such vast numbers as to show that this 
place has been one vast repository of the dead. These coffins, of which some 
specimens have been sent to England by Mr. Loftus, and are now in the 
British Museum, resemble in form a slipper bath, with an oval opening at one 
end to admit the body, to which is attached an earthen cover. Five rows of 
small figures are embossed in the upper surface of these coffins, which are 
for the most part covered with a thick glazing of a rich green color. The 
hope of finding treasure has led the Arabs of the neighborhood to excavate in 
these remarkable sepulchral mounds ; and hundreds of coffins have been in 
consequence broken up every year, in search of gold and silver ornaments, 
which are, however, rarely found. 

BECENT ANTIQUABIAN DISCOYEBIES AT CANOSA, ITALY. 

A correspondent of the London Athenaeum gives the following graphic 
description of an ancient tomb recently discovered and opened by Signor 
Bonucci at Canosa, in Southern Italy: — 

The tomb which has most recently been brought to Kght has much of 
an Oriental character, as the doors narrow towards the top. The color 
of the ground is of a dark red and blue. The chamber facing the entrance 
appears to have been devoted to the chief of the family, whilst the lateral 
ones were occupied by the women ; and there, on beds of bronze, deco- 
rated with ivory statuettes and other ornaments, were found female skele- 
tons. All that beauty, all that wealth ever gave, could not save them from 
the universal lot The ground was covered over with gold thread, which 
Signor Bonucci supposes to be the remains of a golden carpet or doth; 
whilst round the walls were disposed more than forty vases, of various 
though graceful and elegant shapes. In harmony with the idea that the 
deceased would resume the habits of this life in another world, the skeletons 
bear upon them the traces of the most magnificent dresses. The princi- 
pal female figure, for instance, was found with earrings representing two 
peacocks, not merely in shape but in every tint: the color of the plumage 
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being given by smalt upon gold. Golden bracelets of a serpent fonn surrounded 
dry bones, around which once beat the pulses of passion. Her vest must 
evidently have been embroidered, for garlands of myrtle, both the leaf and 
the berry, were found in gold, and all are clearly pierced with the holes by 
which they were once attached to the dress. Round the head was a diadem 
of various flowers, the cups of which were formed of rubies and jacynths and 
emeralds of great beauty, and sometiities of emaXt of different colors. A 
beautiful ring was found on one of the fingers of this female. The circle is 
formed of two clubs of Hercules, the point where ^hey meet beneath being 
surmounted by a ruby ; whilst on the upper and opposite part of the ring is a 
box, where might have been the hair of a lover or Persian perfumes ; the 
cover is formed of a large emerald. The work is of the most delicate filigree, 
displaying a great variety of beautiful forms : in short, aU regard it with 
astonishment, and doubt whether modem art could produce an3rthing so 
perfect. " And when," said I to Signer Bonucci, " might this tomb have been 
closed upon its inmates?" — " Ohl" was the answer; "judging from the art, 
it might have been about the time of Alexander the Great, or at all events 
two thousand years ago ?" — " What a field for the play of the imagination! 
Two thousand years ago I" said I; "so large a period^ that it seems to 
belong not to time but to eternity ; and yet the art of the painter, and the 
potter, and the sculptor, and the architect of that time, is brought before us 
as fresh as though it had been executed but yesterday ; nay, more, the handi- 
work of the milliner and the upholsterer is shown to our wondering eyes, and, 
dressed in the habiliments of the drawing-room, the inmates of the tombs 
seem ready to receive us." 

ON THE INTERIOR OF AUSTRALIA. 

The following paper on the unknown interior regions of Australia was 
read before the British Association by Mr. Petermann, the weU known geo- 
grapher : — 

At a time when the exploration of the unknown interior of Australia was 
earnestly thought o^ the probable character of that extensive region became 
a subject of particular interest, and of legitimate inquiry. Scarcely one-third 
part of Australia could be said to have been even partially explored, and by 
far the largest portion was therefore entirely unknown. This unknown 
interior of Australia had frequently been a matter of speculation, at first 
founded on very few facts. But, as our knowledge increased, and actual facts 
became more numerous, the theories had been modified. One of these 
hypotheses was, that the interior, to a certain extent, consisted of a shoal sea. 
It was in 1814, only forty years since, when the exploration of inner Australia 
might be said to have been systematically commenced, that Mr. Oxley, the 
first surveyor-general of New South "Wales, a man of acknowledged ability 
and merit, surrounded about one-eighth part of the longitudinal extent of 
Australia. By tracing down the rivers Lachlan and Macquarie, he was 
checked in his progress westward by marshes of great extent, beyond which 
he could not see any land. He was, therefore, led to infer that the interior 
was occupied by a shoal sea, of which the marshes were the borders, and into 

17* 



394 AJsmvAL o§ waaacraic naoomr. 

which the livcw he had been tracmg dachigcd t U e mid i M. This 
WW probably sapported hj the fret that the month of the hffgest of the 
Anstnlian liren^ the ICnmj, had been orerioc^ed bj Gi^itaia Plhiden^ and 
was not diaooTered tfll fifteen yean after Mr. Ozlej's diacsoTeriea, by CaptaiB 
Start Thia epinioii waa adopted by sobeeqiieiit traTeUen. In 1845^ Mr. 
Bjre, one of the moat dlstinginahed exploraa of Anatfaliay in a piq>er conmnir 
nicated to the Royal Geognphical Society, announced that he had aimed at 
different condnsioDa, namely, that the interior would be firand generally to 
be of a yeiy low level, consisting of sand, alternating with many basins of 
dried salt lakes^ or soch as were ooveied only by shallow salt wateror mnd; as 
was the case with Lake TorrenSb He also said that it was more than pnv 
baUe there might be many detadied, and even h^er ranges, similar to the 
Gawler Bange^ and that, inteEsperaed among these ranges, intervals of s 
better or even of a rich and fertile country mi^t be met with. In 1850, 
Mr. J. B. Jokes; in his valuable woik on **The Physical Condition of 
Anstralia," stated his opinion to be that the interior consisted of immoae 
desert plains, whidi seemed to extend to the sea coast immd the Gnlf of 
Carpentaiiay or norUi to that of the Great Australian Bight <m the south, and 
to stretch along the north-west coast to Collier Bay. The general o{Mnion at 
present entertained on this point seemed to be vNy similar to that of Mr. 
Jukes, excepting, perhaps, that it was thought that the deserts did not reach 
so &r to the north, and that the northern parts were considered to consist of 
some fertile and promising regions^ The chief grounds on which these 
deductions had been made, were the known fiicts as to the climate and 
meteorology of Australia, and the absence of large rivers and other features. 
It was well known that the Australian colonies were subject in summer to 
occasional blasts of what is called the hot wind, firom its extremely hi^ 
temperature. This hot wind always blew from the interior ; in New South 
Wales and Tasmania^ its direction being from the north-west, and from the 
north in Fort Philip and South Australia. The breath of this wind was like 
the blast from a fiery furnace, increasing the mean temperature of a summer's 
day, on the westerly side of the eastern cordillera, to 40"* ; on the east^n 
side, both in New South Wales and Tasmania, to 25** and 30* ; and while 
during the hot wind the thermometer rose to 100% or even 115^ in the shade, 
with the southerly squall there was sometimes a sudden fell of full 40^ in the 
course of half or even a quarter of an hour. This wind swept up from the 
interior clouds of dust and sand, sometimes intermixed with gritty matter, 
large enough to strike with painful acuteness on the fece. Count Strzelecki, 
while sailing from New Zealand to New South Wales, was prevented from 
making the harbor of Port Jackson for two successive days, by the violence 
of this hot wind. Though sixty miles from the shore^ the heat exceeded 90% 
and the sails of the ship were covered with a smaQ powder by the breeze. 
The hot winds were, indeed, identical with the sirocco blowing from the great 
Sahara of Africa, and similar winds in other parts of the globe. It had been 
justly said that these hot winds experienced in the southern parts of 
Australia, could have no other origin than by a current of air blowing 
over some large expanse of burning desert, and our knowled^ of the 
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«||oining regions entirely corroborated this assumption. The discoveries of 
Captain Start, in his last expedition in particular, indicated the very- nest and 
hot-bed of the winds. The situation of Captain Sturt's desert was such that 
there was good reason to think its influences would extend to the whxAe of 
the coasts, even to ^ose of Western Australia, which were the furthest firom 
it, namely, about 1,350 geographical miles ; unless the wind blowing from it 
were intercepted or deflected in the intervening spaces by mountains, or else 
ameliarated by countries of different character. The influence of the hot 
winds from the Sahara had been observed in vessels traversing the Atlantic 
at a distance of upwards of 1,100 geographical miles from the African shores, 
by the coating of impalpable dust upon the sails. Mr. Fetermann proceeded 
to describe the results of his investigations with respect to the causes of the hot 
windSr and observed that the heat of the winds in southern and eastern Australia 
was &r more intense than in the north-eastern parts. Hethen remarked that 
he believed a •great part of the interior of Australia to consist of sterile 
deserts; that the Torrens Basin smd Sturt's Stony Desert formed the centre of 
the largest of these deserts, which probably extended from 200 to 300 miles 
around the latter, and that a fringe of 200 to 300 miles extended all along the 
great Australian bight to Western Australia, and along the western coasts as 
&r as the Grascoyne Basin, or even the river Fitzroy. It also appeared to 
him that the whole of north-west Australia north of Fitzroy river, as &r as 
the head of Carpentaria Gul^ was a region of the most promising character, 
and that from this region a spur of more or less elevated land extended as 
fiir as the cluster of mountains discovered by Sir Thomas Mitchell, and which 
gave birth to many beautiful rivers flowing in all directions of the compass. 
This spur would necessarily form a bar between Sturt's desert and the Gulf 
of Carpentaria. It seemed to him most probable, that this promising district 
of north-west Australia extended far to the south, to the middle of the con- 
tinent, and beyond it, at least to the latitude of Gasooyne river. One signi- 
ficant fact supported the latter opinion, and that was the occurrence of large 
trees which had been floated down the rivers of north-west Australia, 
and found at their de^bouchdres — an occurrence unknown in south-western 
Australia. 

PBOFOSED CATALOGUE OF PHILOSOPHICAL MEMOIRS. 

At the last meeting of the British Association, a committee was appointed 
to take into consideration a communication from Professor Henry of Washing- 
ton, containing a proposal for the publication of Philosophical Memoirs 
scattered throughout the Transactions of Societies in Europe and America, 
with the offer of co-operation on the part of the Smithsonian Institution to the 
extent of preparing and publishing, in accordance with the general plan 
which might be adopted by the British Association, a catalogue of all the 
American Memoirs of Physical Science. The committee who were instructed 
to consider the best system of arrangement, and report thereon, reported as 
follows : — They understand the proposal of the Smithsonian Institution to be, 
that a separate catalogue should be prepared and published for America. In 
the opinion of the committee, the catalogue should embrace the mathematical 
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and physical sdenoes, but should exclude natural histoiy and phystologf , 
geology, mineralogy, and chemistry, which would properly form the subject 
matter of a distinct catalogue or catalogues. The difficulty of drawing the* 
line would perhaps be greatest with regard to chemistry and geology ; but 
the conunittee would admit into the catalogue memoirs not purely chemical 
or geological, but having a direct bearing upon the subjects of the catalogue. 
The catalogue should not be restricted to memoirs in transactions of sodetieB, 
but should comprise also memoirs in the proceedings of societies, in mathe- 
matical and scientific journals, in Ephemerides and volumes of observations, 
and in other collections not coming under any of the preceding heads. The 
catalogue would not comprise separate works. The catalogue should begin 
ftom the year 1800. There should be a catalogue according to the names of 
authors, and also a catalogue according to subjects, — ^the title of tht memoir, 
date, and other particulars to be in each case ^ven in full, so as to ^void Ihe 
necessity of a reference ftom the one catalogue to the other. -The catalogue 
should, in referring to a memoir, give the number as well of the last as of 
the first page, so as to show the length of the memoir. The catalogue should 
give in every case the date of a memoir (the year only) — ^namely, in the case 
of memoirs published in the transactions of a society the date of reading, and 
in ot^er cases the date on the title-page of the volume. Such date should be 
inserted as a distinct fact, even in the case of a volume of transactions refer- 
red to by its date. The catalogue should contain a list of volumes indexed, 
showing the complete title, with, in the case of transactions, the year to 
which the volume belongs and the year of publication ; and in other cases 
the year of publication, and the abbreviated reference to the work. The 
references to works should be given in a form sufficiently full to be easily 
intelligible without turning to the explanation of such reference. The author's 
name and the date should be printed in a distinctive type, so as to be con- 
spicuous at first sight; and, generally, the typographical execution should be 
such as to facilitate as much as possible the use of the catalogue. As to the 
catalogue according to the authors' names, the memoirs of the same author 
should be arranged according to their dates. As to the catalogue according 
to the subjects, the question of the arrangement is one of very great difficulty. 
It appears to the committee that the scheme of arrangement cannot be fixed 
upon according to any d priori classification of subjects, but mUst be deter- 
mined after some progress had been made in the preliminary work of collect- 
ing the titles of the memoirs to be catalogued. The value of this part of the 
catalogue will materially depend upon the selection of a proper principle of 
arrangement, and the care and accuracy with which such principle is carried 
out The arrangement of the memoirs in the ultimate subdivisions should be 
according to their dates. The most convenient method of making the cata- 
logue would appear to be that each volume to be indexed should be gone 
through separately, and a list formed of all the memoirs which came within 
the plan of the proposed catalogue. Such list should be in triplicate : one 
copy for reference, a second copy to be cut up and arranged for the catalogue 
according to authors' names, and another copy to be cut up and arranged for 
the catalogue according to subjects. The committee have endeavored to 
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form an eetamate of the space which the catalogue would occupy. The num- 
ber of papers in a volome of transactions is in general small, but there are 
works, such as the Comptes Henckiij the AsironomiscJie Nacfvrichien, the 
PkUosophicdl Magazine^ d:c,^ containing a great number of papers, the titles 
of which would consequently occupy a considerable space in the catalogue. 
Upon the whole, the committee consider that, excluding America, they may 
estimate the number of papers to be entered at 125,000, or, since each paper 
would be entered twice, the number of entries would be 260,000. The num- 
ber of entries that could conveniently be brought into a page quarto (double 
columns) would be about thirty, so that, according to the above estimate, the 
catalogue would occupy ten quarto volumes of rather more than 800 pages 
each. It appears to the oonmiittee that there should be paid editors, who 
sliould be faaoiliar with the several great branches respectively of the sciences 
to which the catalogue relates, but that the general scheme of arrangement and 
details of the catalogue should be agreed upon between all the editors, and 
that they should be jointly responsible for the execution. It would, of course, 
be necessary th&t the editors should have the assistance of an adequate staff 
of clerks. The principal scientific transactions and works would be accessible 
in England at the library of the British Museum, and the libraries of the 
Eoyal Society, and other philosophical societies. It would be the duty of the 
editors to ascertain all the different works which ought to be catalogued, and 
to procure information as to the contents of such of them as may happen to 
be accessible. The catalogue according to authors' names would be most 
readily executed, and this catalogue, if it should be found convenient, might 
be first published. The time of bringing out the two catalogues would of 
course depend upon the sufficiency of the assistance at the command of the 
editors. 
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Fire engine, steam, Ijee A Lamed's, 59 
Fires, means of arresting, 105 
Fish, artificial production of; 866 
Fishes, fossil, new American, 886 
" fossil of the Conn. Elver sand- 
stones, 888 
** viviparous, 866 
Flax scutching machine, M'Bride's, 90 
Flock renovator, 95 
Florida, agency of the Gulf Stream on, 809 
FoBBiNo's fire grate, 67 
Food, sea-weed for, 854 
*^ use of brine in, 281 
Force, mechanical, on the apparent con- 
version of electricity into, 187 
Fossils, from the altered rocks of East- 
ern Massachusetts, 888 
FoncAULT, M., 149 
Fungi, on the study of, 852 
Furnace, Crampton's improved, 67 
" Duppa's, 50 
" Spence's smoke-consuming, 68 
Furnaces, smelting. Improved, 67 

Ghtlvanism and electricity, use of, for 

producing explosions, 189 
Garments, seamless, 99 
Gas apparatus, improved, 119 
" currents in the saliferous deposits, 824 
" in dwelling houses, its uses, con- 
veniences, and economy, 226 
" retorts. Improvement In, 118 
Gearing, new frictional, 69 
Geological progress, 89 
Gilding, Improvements In, 270 
Girder rail, new, 57 
Girders, axles, and shafts, improved, 79 
Glacier, great, of Greenland, 94A 
Glass, Peti^ean's process for silvering, 271 
" tolled improved, 114 
Glasses, for hotbeds. Improvement in, 191 
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Glycerine dreflslngs, 282 

*' nature of, 282 

Gold and bUv er of the world, 828 

" divided, Faraday*8 obserratlons 

on, 272 

** veins, possible origin of, SOT 

Gold's automatio steam-heating appara- 

tas, 62 

Giades, ascending, improred railway 

apparatus for, 65 

Grate, Foering's, 67 

Gravity, speclflc, new appazatos for 

taking, 216 

Greenland, great glacier oil 842 

Greensand, its origin, ana present for- 
mation, 808 
Great Britain, recent progress of agri- 

caltare in, 292 

Gnanosof the Atlantic, 242 

Gulf Stream, agency of^ on the peninsu- 
la of Florida, 809 
Gun barrels, improved, 84 
Gun-Gotton,new, 292 
Gun, monster, 87 
Gunpowder, flred, pressure of, 176 
" i n proved manufJEicture of, 82 
Guns, shot, improved, 86 
Gutta Percha photograph, 207 
Gyroscope, the discovery, construction, 
and explanation of, 191 

Haarlem Lake, drainage of, 60 

Hangings, paper, in oil colors, 96 

Harrow, iron, 129 

Haktst'b dead spindle, 94 

Hat felting machines, improvement in, 95 
Hayes, Dr. A.A., 242, 824 

Health, effects of color on, 212 

Heat, light, &c, researches respecting, 162 

** of the sun, source of the, 160 

Helices, substitute for copper wire In 

the construction of, 148 

Hlmalavas, height of; 806 

Hirnndlne propeller, 40 

Holly's elliptic rotary pump and steam 

engine, 67 

Hook, fish, improved, 115 

Horse power, Hunt's, 181 

Hotbed glasses, improvement in, 121 

Houses, dwelling, uses, conveniences, 

and economy of gas in, 226 

Hydrogen, reduction of metals by, 274 

Hydro-steam engine, 126 

Ichthyosaurus, skin and food of, 841 

Images, stereoscopic, on various pheno- 
mena of refraction through semi- 
lenses, producing anomalies In the 
Illusion of, . 199 

India rubber, shirred goods, Improve- 
ment in the manufacture of, 97 
Inks, experiments on, 288 
Insects, fossil, of the tertiary marls of 

Croatia, 889 

Insects, resistance to cold, 870 

Instrument, Grandairs surveying, 119 

" new drawing, 118 

Iron, accumulation of the proto-carbo- 

nato in the coal measures, 814 

** annual production of, 72 

** cast, turnings, 79 

** churches, 81 
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Iron, forged, composition of some varie- 
ties of, 255 
improved method of refining, 266 
improvements in quality of; 74 
^ in tho manufacture of; 25 
manu&cture, present position of the, 75 
on the manufacture o^ 268 
" pavement, EUithorp's, 88 
" (P^?) and steel, improvement In the 

manufacture oi; 267 

" tubular ships, 88 

" waste of. on a farm, 78 

Ivory, Mayall's photographic, 207 
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Japan cotton and hemp, 
" mechanical arts in. 
Journals, bearings for, 

Kobxll's stauroscope. 
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99 
61 
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Labels for minerals, 848 

Lamps and gas lights, shades for, 112 

Lattice plant, 848 

Lawxs & Gilbert, their exx>erlments, 298 
Leaves and flowers, plaster casts of, 117 
Lead, meteoric, 882 

Lea, Isaac, on the fossils of the new red 

sandstone of Pennsylvania, 886 

Lex a Laknxd'b steam fire engine, 69 

Life-boat, Berdan's compressible, 88 

Light, artificial, for taking photoCTaphs, 206 

" and electricity, engraving hy, 211 

** heat, &c., researches respecting, 162 

** houses, improvement in, 214 

Lightning, on the form of, 187 

Lime, pnosphate of, its composition 

found in waters naturally, 282 

Line, sounding, and log, combined, 122 

Lithium, atomic weight of, 282 

Liveomorb'b barrel machinery, 100 

Litingston's researches in Central Af- 
rica, 886 
Locomotive, hot air, 68 
Locomotives, coal burning, 68 
Loftub's researches in Southern As- 
syria, 892 
Log and soundinff line combined, 122 
Loom, twilled and plain weaving in one, 96 
Looms, bag, 94 
Loughridge's self-acting car brake, 64 
Lunar mountains, drawings oi; 12 

lKrBEii)E''B flax-scutching machine, 90 

Machinery and processes, agricultural, 

recent improvements in, 127 

" barrel, Livermore'B, 100 

" carding, 98 

Mackenzie's blowing machine, 68 

Machines, hat felting, improvement in, 95 

Magnet, the, on the influence of the heat 

produced by, on bodies in motion, 149 
Malaiia, on the origin of, 278 

Man and animals, relations between, 849 
Manuscripts, ancient, application of pho- 
tography to the copying of, 206 
Makoou'b geological map, inaccuracies of, 8 
Maryland Agricultural College, 18 
Massachusetts, Eastern, protozoio age of 

altered rocks of, 888 

Massachusetts, industrial resources of, 104 
Mattsuooi'b experiments on electro- 
physiology, 866 
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Heat, preMrratlon of; 905 
Hecbonical constraotions, reqalBites for 

lmproy«ments in, 88 

MeiodeoQS, ImproTcments in, 109 

Meteorite, new, iD Tennessee, 882 

Metals, combinations ol^ 844 

** experiments on the strength ot^ 176 

** redaction, by hydrogen, 874 

** to prevent oxidation of, 244 

Microscope, curious use ot, 198 

Military Implements, improved, 88 

Mill, grist. Alien's, 1(|2 

Mills, new, grinding, 102 

Minerals, labels for, 848 

Mines, ventilation of, 124 

Mississippi, does it ran up hill f 179 

Modelling, Powers's system oi; 109 

Moon, photographic view of, 208 

" relative age of the BorfiMe of; 807 

« rotation ol^ 189 

Moonlight, effects of^ on yegetatlon, 845 

Moantains of Western America, 808 

Muscles, composition of in the animal 

system, 876 

Moseam, sew scriptural, 14 

Mushrooms and ozone, 285 

Music, registering, 108 

^ sheet, new method of binding, 108 

l^atnre, nambers in, 292 

Nasmtth, Jambs, 187 

Kaval architecture, improTements iia, 89 

Nebulae, laws governing, 882 

" special forms of, 187 
Nswtok'b rings, permanent reproduction 

of, 197 
Nb wBXBST, Dr , on the geology of Ore- 

gon and California, 826 

Nrami Lake, 888 

Nitrogen, how ftimished to vegetation, 294 
North Carolina, Permian and Triasslo 

systems of, 812 

Notation, musical, 108 

Nambers in nature, 222 



Observatory, Dudley, 

Oil, castor, prodacts of; 
'* for painting, 

"^ from the Avocado pear tree, 
" rancid, to make sweet. 
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286 
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Oils, treating bituminous mineral pro- 
ducts for the extraction of, 287 
** coal, on the manufacture of; 881 
" improvements in the preparation, 288 
** vulcanised, 286 
Olmbteap, Prof., 141 
Oregon and California, geology of; 826 
Ornament, rustic, for a room, 848 
Oxymel process in photography, 207 
Oysters, propagation of, 865 
Oxalic acid, used for germination of seeds, 851 
Ozone, and its relations to mushrooms, 285 
" iodide of potassium as a re-agent 
for, 287 
Ozone, production of bv electrolysis, 287 
" Fro! Bogers's observations on, 284 

Pacific, great ocean current of the, 217 

Packing, improved, for slide valves of 

marine engines, 48 

Painting, oil for, 236 

Painting with both hands, 212 
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Paints, mixing wheat flonr with, 29S 

Pan, sugar, improved, 115 

Paper and cloth, bnprovementB in 

bleaching, sa 

** ftom bark of the cotton stalk, 83 
" improvements in the manuuc- 

tare of, 88 

** pulp, bleaching, 243 

** palp firom fibres of plants, im- 
provement in preparing, 89 
Pear tree, avocsdo, oil from the, 285 
Pennsylvania new red sandstone, fossils 

from. 885 

PxBBT s valve motion, 69 

Petroleum and coal, oil from, 286 

Pharmaceutical Association, American, 7 
Photographs, artificial light for taking, 806 
** causes of fading of, 208 

collodion, transferring, 806 
gutta percha, 207 

mode of mounting, 808 

on the permanence of, 809 
Photography, application of; to the copy- 
ing of ancient MSB. 906 
** Improvements In, 904 

" oxymel process in, 207 

Phyllotaxis, law of, 846 

Piano, Driggs's improved, 106 

Pigeon, caxrier, extraordinary flight of; 870 
Pictures, perception of colors in, 818 

" photographic, 209 

Planet, original asteroid, 871 

Planets discovered in 1856, 871 

Planter, corn, Thompson's, 129 

Planting, Licbig*s improved prooesa 

for, 269 

Plants, Blanc's process for extracting 

the bres of, 116 

distribation of, 29 

flowering, development of the 

embryo of^ 851 

influence of light and water on 

the germination oi^ 860 

transmutation of species in, 861 
Plough, new, 180 

"• proposed improvement in the 

construction of; 181 

« self-holding, 131 

'* sabsoiU 181 

Portfolio, for binding sheet music, 108 

Portraits, stereoscopic, motion in, 199 

Power, horse, Hunt's, 181 

** motive, on the origin and trans- 
formation of; 182 

POWEB8,.HlBAV, 109 

Press, lithographic, improved, 125 

Printing, calico, egg albumen in, 288 

Products, natural, artificial formation of; 28 
Pulp, paper, bleaching, 949 

" straw, bleaching, 949 

Pump, Holly's elliptic rotary and stesm 

engine, 67 

" steam safety, Ball's, 66 
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Bace, unity oj^ 
Bailway bars, improved, 

" clialr, iron block, 
Bailroad car springs, 
Bailway improvements, 

^ night signals, 
Bailroad management, facts in, 
Bails, railroad, improved. 
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66 
64 
54 
58 
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Sails, rolling railroad, 
JKake, horse, improved. 
Bats, way to clear a house of, 
Bay Society, proceedings o^ 
Bays, heat of the snn's, 
Bbsvx'b breech-loading rifle, 
Benoyator, flock, 
Beptile, new carboniferons, 
Betina, yellow spot of the, 
Bifle, Beeve's breeoh-loading. 
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71 

129 

114 

6 

159 

86 

95 

888 

200 

Bings, Newton's, permanent reprodae- 

tiSn of; 197 
BoBiNSOK^s screw and side-lever steer- 
ing gear, 40 
Boofln^, cheap, 103 
Bosin, bleaching, for soap, 289 
Botifera, dioecious character of, 865 

SArrosD, Pro£, on a new meteorite in 

Tenaessee, 882 

Safety-valve, new, 48 

Saline deposits of South America, 819 

Saltpetre, on the formation of, in caves, 276 
Sandstone, Conn, river, new fossil shell 

from, 840 

Science, physical, future progress ol^ 188 
** recent progress ot, 19 

ScoBESBT, Dr., 147 

Sea soundings, deep, in the A.rotic Ocean, 822 
Sea-weed for food, 854 

Seeds, cotton, purifying for the manufac- 
ture of oil and oU cake, 118 
" experiments on the germination 

of, 15 

u . germination ol^ 851 

Serpentine, composition of; 824 

Saw, circular, Barlow's patent, 120 

" Barlow's improved, 119 

Saws, improvements in the manufactnre 

of; 121 

Sawmills, Allen*8 variable feed for, 120 

Shafts, improved engine connection for 

transmitting motion to, 49 

Sheathing, copper, 252 

Shell, new fossil fh>m Conn. Biver sand- 
stone, 840 
Shells, ordnance, &c., improved, 85 
Ships, n%w modes of raifong, 41 
» on the quality of copper for the 

sheathing of; 247 

SiEXKN^B regenerative engine, 46 

Signals, railway night, 58 

Bifver and gold, wealth of the world, 828 
Silvering, Petitjjean's process for, 271 

Sleepers, cast iron, - 57 

Smoke, Dumdry's method of consum- 
ing, 125 
Smtth, Prof., astronomical expedition 

to the Peak of Tenerifi'e, 18 

Snow, protecting influence of; on vege- 
tation, 847 
M and camphor, similarity of form 
in, nnder certain conditions of 
crystallization, 221 
Soap, bleaching rosin for, 289 
** are we to expect any improve- 
ments in the manufacture off 289 
** Japonitoline, 240 
Soda, hyposulphite, employment of; in 
. chemical analysis, 296 
Space, existence of an electrical ether In, 140 
Species, transmutation of, in plants, 851 
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Specimens, geological, for microsoopio 

purposes, 202 

Spenok's smoke-consuming fomace, 68 

Spindle, dead, Harvey's, 94 

Sprinsrs, boiling, in Utah, 801 

Spy-glass, new, 197 

Squares, the law of, applied to the trans- 
mlRsion of signals in submarine cir- 
cuits, 148 
Starch, reward for a substitute for, 16 
Stalactites, Pro! Bogers on the growth 

of, 801 

Stauroscope, the, 202 

Steam, high-pressure, use o^ 45 

** waste, utilization of, 122 

Steamboats, increasing the speed of; 42 

Steel and pig-iron, 267 

^ cast, Prooman^s process, 266 

»' " hardening, 77 

** castings, 80 

** mannracture of, 77 

" Uchatius^ process for Tnannfaotor- 
ing, 268 

Steering, screw and side-lover apparatus, 40 
Stereoscope, Investigations relative to, 199 
Stereotyping, improvements in, 126 

Srsviire^s stoam-DoUer, 47 

Straining of ships in launching and dock- 
ing, 40 
Strata, inclined, possible origin of, 808 
Straw-pulp, bleaching, 2^ 
Strychnia, and its detection in cases of 

poisoning, 288 

" new meth^ of detecting, 

289, 290, 291, 292 
Subsoil plough, 181 

Sugar, action of; on the teeth, 869 

"■ new process of extracting firom 

vegetable substances, 286 

'* plan improved, 115 

Sun, heat of the rays of, 169 

'* source of heat of, 160 

Swamps, cedar, of New Jersey, 842 

Tai^t, moveable, 88 

Teeth, action of sugar on, 869 

Telegraph, globotype, 148 

^ submarine Atlantic, 151 

Telescope, new form of; 201 

Temperatures, external, of the earth and 

planets, 164 

** measuring, 161 

*• production of high, 224 

TeneriflSB, Peak, astronomical expedi- 
tion to, 18 
Teredo, or shipworm, Investisationd on, 859 
Thermometer for measuring fluctuations 

of temperature, 161 

Thompson, Prof W., 160, 182 

Timber bending machine, 66 

Timbuctoo, its population and commerce, 

890 
Tomb, ancient, opening of, at Ganosa, 892 
" " in Crimea, 888 

Tobacco, pulp cigars, 128 

Tbkadwxll, Prof., 168 

Trees, implement for cutting down, 182 
Tulips, costly varieties oi; 16 

Turtles, American distribution of; 867 

nchatius\ Capt^ process for manufkctnr- 
I ing steel, 268 
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Utah, boiling springs ol^ 



PAOX 

801 



Valre motion, Perry's, 62 

" safety, new, 48 
Vegetation, Arctic, protecting influence 

of snow on, 847 

** effects of moonlight on, 845 

Ventilation, hints on, 219 

" of mines, 124 

Vermilion, antlmonial, 276 

Vessels, new mode of coppering, 246 

Violin DOW, improved, 108 

Viviparity and oviparlty, 858 

Volcanic cinders from the bottom of the 

AtlanUo, 821 



Water, deposit obtained by evaporation 



t( 



of. 



photographic images under, 
Waves, action of, on sea-beaches, 
Wax, vegetable, 
Weatheioock and chimney register, 



288 
204 
216 
279 
124 



Weaving double, is 

Weights and Measures, uniform system 



of, 



10 
825 
807 



Wells, artesian, on the plains, 
" ** neeative. 

Wheat, microscopic discoveries In re- 
gard to the nature of, 858 
" plant, origin oi; 859 
" produce and composition of, 852 

Wheels, railway, 56 

WHrTBHOUSE, £. O., 148 

Whtthxt, J. D., on the probable origin 

of inclined strata, 808 

Wind, to ascertain the direction of; 220 

Wood, and other hard substances, substi- 
tutes for, 96 
** occurrence of^ in the Arctio 

regiona, 298 



Yacht, Dempster's triangular. 
Zinc plastia for rooms. 
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ANNUAL OF SCIENTIFIC DISCOVERY; 

Or. Tear Book of Facts in Science and Art. By David A. Wells, A. M. 12mo, 
cloth, $1.25. 

This work, eofmmenced in tlie year 1850, and issued in the month of Januaiy, annually, embraces 
an enumeration and description of every important Invention, Discovery, or Scientific Theory, re- 
ported during the year. Each volume is distinct in itself, and contains xittikxlt szw mattks, 
witii a fine portrait of some person distinguished for his attainments in science and art 

LAICE SUPERIOR; 

Its Physical Character, Vegetation, and Animals. By L. Agassiz, and others. One 
volume, octavo, elegantly Illustrated. Cloth, 83.60. 

THE PLURALITY OF WORLDS. 

New Edition. With a Supplemehtabt Dialogue, in which the author's review- 
ers are reviewed. 12mo, cloth, $100. 

This masterly production, which has excited so much interest in (his country and in Europe, will 
now have increased attraction in the Sufpumxitt, in which the author's reviewers axe tritimphantly 
reviewed. 

COMPARATIVE ANATOMY OF THE ANIMAL KINGDOM.. 

By Prof. C. Th. Vok Siebold and H. Stankius. Translated, with Notes, Ad' 
ditions, &c.. By Waldo J. Burnett, M. D. One vol., octavo, cloth, $3.00. 

This is unquestionably the best and most complete work of its class ever yet published. 
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THE FOOTPRINTS of the CREATOR; 

or, The Asterolepis of Stromness. With 
Illustrations. Memoir of the Author by 
Louis Aoassiz. 12mo, cloth, $1.00. 

MY SCHOOLS and SCHOOLMASTERS ; 
or, The Storv of my Education. With 
an elegant Likeness. 12mo, cloth, $1.25. 

This is a personal narrative of a deeply interest- 
ing and instructive character, concerning one of 
the most remarkable men of the age. 



THE OLD RED SANDSTONE: or, New 
Walks in an Old Field. Illustrated with 
Plates and Geological Sections. 12mo, 
cloth, $1.00. 

FIRST IMPRESSIONS OF ENGLAND 
AND ITS PEOPLE. With a fine En- 
graving of the Author. 12mo, cl.,$1.00. 

A thrillingly interesting, and very Instructive 
book of travels ; presenting the most perfectiy life- 
like views of England and its people, to be found 
in the language. 



Db. Bucxj^aitd said, " He would give his left hand to possess such powers of description as this 
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.THE NATURAL HISTORY OF THE HUMAN SPECIES. 

Its Typical Forms and Primeval Distribution. By Charles HAMiLTOir Smith, 
With an Introduction, containing an Abstract of the Views of Blumenbach, 
Prichard, Bachman, Ajgassiz, and other writers of repute. By Samuel Kirss* 
LAND, Jr., M. D. With elegant Illustrations. '12mo, cloth, $1.25. 

It is a book of learning, and fbll of interest, and may be regaxded at among the eomparatiTely ft w 
real contributions to science. — [Christian Witness. 

(1) 



